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• UNION PACIFIC RAILROAD (UPRR) REMEDIAL INVESTIGATION (RI) AND RISK ASSESSMENT (RA), FINAL
REPORT, PREPARED FOR UPRR BY CH2M HILL; DATED MARCH 16, 1986 (APPENDIX A)

• UPRR FEASIBILITY STUDY (FS), FINAL REPORT, PREPARED FOR UPRR BY CH2M HILL, DATED JUNE 30, 1986
(APPENDIX B)

• EPA COMMENTS ON THE UPRR RI, RA AND FS (APPENDIX C)

• AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR) COMMENTS ON THE UPRR RI AND RA

• EPA COMMUNITY RELATIONS RESPONSIVENESS SUMMARY REPORT, FINAL REPORT PREPARED BY EPA AND ICF
CORPORATION, DATED SEPTEMBER, 1986 (APPENDIX D)

• UNION PACIFIC DESIGN DOCUMENTS FOR THE SOIL-BENTONITE CUTOFF WALL, PREPARED FOR UPRR BY CH2M
HILL, DATED JUNE, JULY AND OCTOBER, 1985, (APPENDIX E)

• EPA-UNION PACIFIC ADMINISTRATIVE ORDERS ON CONSENT ISSUED CONCURRENTLY IN NOVEMBER 1983, UNDER
THE AUTHORITY OF CERCLA SECTION 106 AND RCRA SECTION 3008, AS AMENDED (APPENDIX F).
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DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA),
AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT CONTAMINANT ISOLATION SYSTEM AT
THE UNION PACIFIC LARAMIE TIE TREATING PLANT SITE IS A COST-EFFECTIVE REMEDY (FIRST OPERABLE UNIT) THAT IS
CONSISTENT WITH A PERMANENT REMEDY (40 CFR SECTION 300.68(C)).  I HAVE ALSO DETERMINED THAT THE ACTION BEING
TAKEN IS A COST-EFFECTIVE ALTERNATIVE WHEN COMPARED TO THE OTHER REMEDIAL OPTIONS REVIEWED.  THE STATE OF
WYOMING HAS BEEN CONSULTED AND CONCURS WITH THE APPROVED REMEDY.

THE REMEDIAL ACTION SELECTED WILL REQUIRE FUTURE OPERATION AND MAINTENANCE ACTIVITIES TO ENSURE THE CONTINUED
EFFECTIVENESS OF THE REMEDY.  THESE ACTIVITIES WILL BE CONSIDERED PART OF THE APPROVED ACTION.

I HAVE FURTHER DETERMINED THAT THE CONTAMINANT ISOLATION SYSTEM SELECTED HEREIN IS ONLY AN INTERIM REMEDY. 
THE RESPONSIBLE PARTY (UNION PACIFIC RAILROAD) RECOGNIZES THAT MORE PERMANENT REMEDIES ARE REQUIRED, AND HAS
IDENTIFIED AND PARTIALLY EVALUATED SOME OF THESE IN THE JUNE 30, 1986 FEASIBILITY STUDY.  UNION PACIFIC WILL
UNDERTAKE ADDITIONAL FEASIBILITY STUDIES AND PILOT AND FIELD TESTS TO EVALUATE THESE REMEDIES MORE FULLY. 
THESE STUDIES WILL BE CONDUCTED PURSUANT TO THE AUTHORITY OF THE RESOURCE CONSERVATION AND RECOVERY ACT (42
U.S.C. SECTION 6901, ET SEQ.).  ADDITIONAL REMEDIAL ACTIONS WILL BE IMPLEMENTED PURSUANT TO A POST-CLOSURE
CARE PERMIT OR OTHER ACTIONS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT.

   SEPTEMBER 26, 1986                              JOHN G. WELLES,
          DATE                                   REGIONAL ADMINISTRATOR
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                                U.S. EPA - REGION VIII
            UNION PACIFIC LARAMIE TIE TREATING PLANT RECORD OF DECISION

                           LIST OF ABBREVIATIONS AND ACRONYMS

   EPA         ENVIRONMENTAL PROTECTION AGENCY
   DEQ         (WYOMING) DEPARTMENT OF ENVIRONMENTAL QUALITY
   UPRR        UNION PACIFIC RAILROAD
   CERCLA      COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT (SUPERFUND)
   NPL         NATIONAL PRIORITIES LIST
   NCP         NATIONAL CONTINGENCY PLAN
   RCRA        RESOURCE CONSERVATION AND RECOVERY ACT
   NPDES       NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
   USC         UNITED STATES CODE
   CFR         CODE OF FEDERAL REGULATIONS
   FR          FEDERAL REGISTER
   RI          REMEDIAL INVESTIGATION
   RA          RISK ASSESSMENT
   FS          FEASIBILITY STUDY
   CIS         CONTAMINANT ISOLATION SYSTEM
   PCP         PENTACHLOROPHENOL
   PNA OR PAH  POLYNUCLEAR AROMATICS OR POLYNUCLEAR AROMATIC HYDROCARBONS
   ND          NOT DETECTED; BELOW MINIMUM DETECTION LIMIT
   CDD         CHLORINATED DIBENZODIOXIN
   MCL         MAXIMUM CONCENTRATION LIMIT
   RMCL        RECOMMENDED MAXIMUM CONCENTRATION LIMIT
   ACL         ALTERNATE CONCENTRATION LIMITS.



           II.  SUMMARY OF REMEDIAL ALTERNATIVE SELECTION PROCESS
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A. SITE LOCATION AND DESCRIPTION

THE UNION PACIFIC RAILROAD (UPRR) TIE TREATING PLANT IS LOCATED SOUTHWEST OF LARAMIE, WYOMING (POPULATION
25,000) (FIGURE A-1).  THE APPROXIMATELY 700 ACRE SITE IS BORDERED ON THE EAST BY THE UPRR RIGHT-OF-WAY, ON
THE NORTH BY INTERSTATE HIGHWAY 80, AND ON THE WEST BY THE LARAMIE RIVER.  THE PLANT SITE IS LOCATED LESS
THAN ONE-HALF MILE FROM THE NEAREST RESIDENTIAL AREA AND APPROXIMATELY 1.5 MILES FROM DOWNTOWN LARAMIE.

THE SURFACE OF THE UPRR SITE IS RELATIVELY FLAT AND DRAINS GENTLY TO THE LARAMIE RIVER ON THE WEST.  IN 1983,
THE AREA WAS REMOVED FROM THE HISTORIC 100 YEAR FLOOD PLAIN BY RAISING AND REINFORCING THE EXISTING LEVEE
ALONG THE RIVER.

THERE ARE FOUR AQUIFERS IMMEDIATELY UNDERLYING THE SITE (FIGURE A-2):

       1. ALLUVIUM - APPROXIMATELY 10 TO 15 FEET THICK;
       2. MORRISON - UPPERMOST BEDROCK FORMATION, ABOUT 125-320 FEET THICK: SILTSTONES AND SHALES;
       3. SUNDANCE - NEXT LOWER BEDROCK FORMATION, ABOUT 125 FEET THICK: SANDSTONES; AND
       4. CHUGWATER - LOWEST BEDROCK FORMATION, ABOUT 600-1400 FEET THICK: SILTSTONES AND SHALES.

ALL THREE BEDROCK FORMATIONS SUBCROP TO THE BOTTOM OF THE ALLUVIUM FOR AT LEAST SOME OF THE SITE.  THE
AVERAGE DIP OF THE THREE FORMATIONS IS 4 DEGREES WEST AND THE STRIKE IS NORTH 8 DEGREES EAST.  OF THE THREE
FORMATIONS, THE SUNDANCE IS THE MOST IMPORTANT IN THAT IT IMMEDIATELY UNDERLIES THE ALLUVIUM FOR MUCH OF THE
HEAVILY CONTAMINATED PARTS OF THE SITE AND IS HYDRAULICALLY CONNECTED TO DOMESTIC WATER SUPPLY WELLS IN THE
AREA.

THE ALLUVIAL GROUND WATER FLOW PATTERNS FOR THE SITE ARE SHOWN IN FIGURES A-3 (DRY WEATHER PATTERN) AND A-4
(WET WEATHER RECHARGE PATTERN).  THE FLOW IS GENERALLY TOWARDS THE NORTH WEST CORNER OF THE SITE.

AS WILL BE PRESENTED IN GREATER DETAIL IN SECTION C OF THIS REPORT, THE SOILS AND GROUND WATER AT THE LARAMIE
TIE TREATING PLANT SITE ARE GENERALLY CHARACTERIZED BY GROSS CONTAMINATION FROM CREOSOTE OILS AND
PENTACHLOROPHENOL WOOD TREATING WASTES.
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B. SITE HISTORY

UPRR BEGAN OPERATIONS AT THE LARAMIE SITE IN 1886 AND TREATED RAILROAD TIES AND OTHER WOOD PRODUCTS UNTIL
1983.  WOOD PRESERVING AGENTS USED BY UPRR OR ITS CONTRACTOR (THE J. H. BAXTER COMPANY) IN THE TREATMENT
PROCESS INCLUDED ZINC CHLORIDE (1886-1931), A CREOSOTE OIL AND ASPHALT-BASED PETROLEUM/RESIDUUM OIL MIXTURE
(1928-1983), AND PENTACHLOROPHENOL OR PCP (1956-1983).  CREOSOTE, SOME CREOSOTE CONSTITUENTS AND PCP ARE
HAZARDOUS SUBSTANCES UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT OF 1980
(CERCLA).  UPRR CLOSED THE WOOD TREATING OPERATION IN MAY 1983.

DURING THE FIRST 70 YEARS OF OPERATION, PROCESS WASTES FROM THE PLANT WERE DISPOSED OF IN VARIOUS LOCATIONS
ON THE SITE (FIGURE B-1) INCLUDING LOW AREAS AND SLOUGHS IMMEDIATELY NORTH AND WEST OF THE PLANT. IN 1958,
UPRR CONSTRUCTED FOUR UNLINED WASTE COLLECTION PONDS NEAR THE CENTER OF THE SITE, AND ROUTED LIQUID WASTES TO
THESE IMPOUNDMENTS UNTIL 1983.  SOLID WASTES FROM CLEANING THE RETORTS WERE REPORTEDLY BURIED SOUTH OF THE
PLANT (AREA G).

FROM 1980-83, WASTE SLUDGES FROM ANOTHER UPRR TIE TREATING PLANT IN THE DALLES, OREGON WERE ALSO DISPOSED OF
IN THE LARAMIE WASTE COLLECTION PONDS.  THESE SLUDGES WERE WASTES FROM WOOD TREATING OPERATIONS THAT USED
CREOSOTE, PENTACHLOROPHENOL, AND AMMONIACAL COPPER ARSENATE.

THE RECENT HISTORY OF THE SITE HAS INCLUDED NUMEROUS INVESTIGATIONS OF ON-SITE CONTAMINATION IN RESPONSE TO
REGULATORY AND LEGAL ACTIONS BY THE U.S.  ENVIRONMENTAL PROTECTION AGENCY (EPA) AND THE WYOMING DEPARTMENT OF
ENVIRONMENTAL QUALITY (DEQ):

       1. IN AUGUST AND NOVEMBER 1980, UPRR SUBMITTED NOTIFICATION AND A PART A APPLICATION AS REQUIRED UNDER
          SECTIONS 3005(E) AND 3010 OF THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA), THEREBY QUALIFYING
          FOR INTERIM STATUS FOR THE FOUR WASTE COLLECTION PONDS.

       2. CONTAMINATION OUTSIDE OF THE COLLECTION PONDS WAS INITIALLY DISCOVERED IN OCTOBER 1981 AS A RESULT
          OF RCRA INTERIM STATUS GROUND WATER MONITORING REQUIREMENTS (40 CFR SECTIONS 265.90 - 265.94).



       3. IN OCTOBER 1981, THE STATE OF WYOMING FILED SUIT AGAINST UPRR UNDER WYOMING STATUTE SECTIONS
          35-11-301(A)(I), (II), AND (III). IN OCTOBER 1982, THE STATE AND UPRR REACHED A LITIGATION
          SUSPENSION AGREEMENT AND FORMALIZED A MORE THOROUGH INVESTIGATION THROUGH AN "INVESTIGATIVE
          RESEARCH AND REMEDIAL ACTION PLAN" THAT INCLUDED THE FOLLOWING FOUR-PHASE PROGRAM:

          - PRELIMINARY INVESTIGATION
          - REMEDIAL INVESTIGATION
          - FEASIBILITY STUDY
          - IMPLEMENTATION OF REMEDIAL ACTION AND MONITORING.

       4. IN SEPTEMBER 1983, EPA LISTED THE PORTIONS OF THE SITE NOT SPECIFICALLY REGULATED UNDER RCRA AT THE
          TIME (THOSE AREAS OTHER THAN THE FOUR WASTE IMPOUNDMENTS AND THE ASSOCIATED CONTAMINATION) ON THE
          CERCLA NATIONAL PRIORITIES LIST (NPL) (48 FR 40658, SEPTEMBER 8, 1983).

       5. IN NOVEMBER 1983, EPA ENTERED INTO AN ADMINISTRATIVE ORDER ON CONSENT WITH UPRR UNDER SECTION 106
          OF CERCLA (DOCKET NO. CERCLA V III-83-05).  THE ORDER REQUIRED UPRR TO PERFORM A REMEDIAL
          INVESTIGATION AND FEASIBILITY STUDY CONSISTENT WITH THE FOUR PHASE PROGRAM REQUIRED BY WYOMING'S
          LITIGATION SUSPENSION AGREEMENT AND EPA GUIDANCE.

          UPRR HAS SUBMITTED ITS FINAL REPORTS ON THE FIRST THREE PHASES OF THE FOUR-PHASE
          INVESTIGATION/REMEDIAL ACTION PROGRAM.

       6. CONCURRENTLY WITH THE CERCLA AO, EPA ALSO ENTERED INTO AN ADMINISTRATIVE ORDER ON CONSENT WITH UPRR
          UNDER SECTION 3008 OF RCRA (DOCKET NO. RCRA (3008) VIII-83-25), WHICH REQUIRED CLOSURE OF THE WASTE
          IMPOUNDMENTS, AND, IF NECESSARY, POST-CLOSURE CARE OF THE RCRA-REGULATED AREAS.

          AS REQUIRED BY THE RCRA ORDER (PARAGRAPH 29), UPRR PARTIALLY CLOSED THE FOUR WASTE PONDS IN THE
          SUMMER AND FALL OF 1984 BY REMOVING, TREATING, AND/OR DISPOSING OF OFFSITE THE CONTENTS OF THE
          PONDS.  THIS PARTIAL CLOSURE WAS THE SUBJECT OF LITIGATION BETWEEN EPA AND UPRR (UNION PACIFIC
          RAILROAD COMPANY V. WILLIAM D. RUCKELSHAUS, ET AL. (CIVIL NO. 84-0190, D. WYOMING, 1984), AND
          RESOLVED IN A CONSENT DECREE IN JULY 1984.

       7. ON OCTOBER 20, 1983, THE STATE OF WYOMING ISSUED A PERMIT TO CONSTRUCT A PILOT INDUSTRIAL
          WASTEWATER/OIL PRODUCT RECOVERY WELL SYSTEM (PERMIT NO. 83-549).  THE SYSTEM IS CURRENTLY IN PLACE,
          ALTHOUGH ITS EFFECTIVENESS HAS NOT MET EXPECTATIONS.

       8. UPRR IS CURRENTLY CONSTRUCTING AN INDUSTRIAL WASTEWATER COLLECTION AND TREATMENT SYSTEM PURSUANT TO
          THE AUTHORITY OF A CONSTRUCTION PERMIT (PERMIT NO. 84-77RR), ISSUED ON AUGUST 1, 1984 BY THE STATE
          OF WYOMING.

       9. IN OCTOBER 1985, UPRR RELOCATED A 3000 FOOT REACH OF THE LARAMIE RIVER BED ABOUT 150 FEET FURTHER
          WEST FROM THE SITE.  THIS ACTION WAS PERFORMED UNDER THE AUTHORITY OF A DREDGE AND FILL PERMIT
          ISSUED TO UPRR ON SEPTEMBER 13, 1985, BY THE U.S. ARMY CORPS OF ENGINEERS PURSUANT TO SECTION 404
          OF THE CLEAN WATER ACT.

      10. ON MARCH 20, 1986, THE WY DEQ ISSUED A NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
          PERMIT TO UPRR, AUTHORIZING A DISCHARGE FROM UPRR'S PROPOSED GROUND WATER TREATMENT PLANT TO THE
          LARAMIE RIVER.  THE PLANT IS CURRENTLY UNDER CONSTRUCTION.

      11. AS NOTED ABOVE OR IN THE SUPPORTING RECORD, UPRR HAS ALREADY COMPLETED SOME PRELIMINARY REMEDIAL
          ACTIONS.  THESE ACTIONS INCLUDE:

          A. RELOCATION OF THE LARAMIE RIVER 150 FEET FURTHER WEST FROM THE SITE (COMPLETED IN THE FALL OF
             1985);
          B. CONSTRUCTION OF A FLOOD LEVEE FOUR FEET ABOVE THE 100 YEAR FLOOD LEVEL FOR THE SITE (FIRST
             CONSTRUCTED IN 1983, COMPLETED IN 1985);
          C. CONSTRUCTION OF A TEMPORARY CUTOFF BARRIER IN THE FALL OF 1983 TO MITIGATE OIL MIGRATION TO THE
             LARAMIE RIVER.

THE ALTERNATIVE SELECTION PROCESS PRESENTED IN THIS DOCUMENT FOCUSES ON ADDITIONAL INTERIM REMEDIAL ACTIONS
RATHER THAN A FINAL REMEDY.  EPA VIEWS THE COMBINATION OF THESE NEW INTERIM REMEDIAL ACTIONS AS THE FIRST
PART OF PHASE 4 (IMPLEMENTATION) OF THE UPRR PROGRAM UNDER THE WYOMING LITIGATION SUSPENSION AGREEMENT. 
UNDER CERCLA AND THE NCP, THE NEW INTERIM REMEDIES CONSTITUTE A FIRST OPERABLE UNIT PURSUANT TO 40 CFR
SECTION 300.68(C).
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C. CURRENT SITE STATUS

APPROXIMATELY 140 ACRES OF THE 700 ACRE SITE ARE CONTAMINATED.  THE CONTAMINATION RANGES FROM SOIL SATURATED
WITH FREE OIL TO GROUND WATER CONTAINING PARTS PER BILLION LEVELS OF DISSOLVED CONTAMINANTS.

REPRESENTATIVE RANGES OF CONTAMINANT LEVELS ARE PRESENTED IN TABLE C-1.  MANY OF THE ANALYTICAL DATA ARE
REPRESENTED AS ND (NOT DETECTED OR BELOW DETECTION LIMIT).  IN MANY CASES, HOWEVER, ANALYTICAL RESULTS WERE
QUALIFIED BY VERY HIGH DETECTION LIMITS.  THUS, THE DESIGNATION OF ND DOES NOT NECESSARILY MEAN THAT THE
CONTAMINANTS WERE NOT PRESENT FOR A GIVEN AREA.

MUCH OF THE CONTAMINATION REMAINS IN THE ALLUVIUM, WHERE THE HEAVIER-THAN-WATER CREOSOTE OILS LIE AT THE
BOTTOM OF THE ALLUVIUM (10-15 FEET DEEP) ON TOP OF THE BEDROCK.  HOWEVER, EXTENSIVE CONTAMINATION OF THE
BEDROCK FORMATIONS HAS OCCURRED IN A FRACTURED ZONE IN THE MORRISON FORMATION AND IN OTHER BEDROCK LOCATIONS
AS DEEP AS 70 FEET.

1. ALLUVIUM

THE BULK OF THE CONTAMINATION AT THE SITE IS MADE UP OF ALLUVIAL SANDS AND GRAVELS THAT ARE SATURATED OR
NEARLY SATURATED WITH OILS CONTAINING CREOSOTE CONSTITUENTS AND PCP.  IT HAS BEEN ESTIMATED THAT OVER 700,000
CUBIC YARDS OF ALLUVIUM ARE CONTAMINATED, OF WHICH MORE THAN 300,000 CUBIC YARDS ARE SATURATED OR NEARLY
SATURATED.  IT HAS ALSO BEEN ESTIMATED THAT THE VOLUME OF OIL IN THE ALLUVIUM IS AS MUCH AS NINE MILLION
GALLONS, OF WHICH ABOUT ONE MILLION GALLONS OF "FREE OIL" (OIL THAT WOULD FLOW FREELY FROM THE SOIL) COULD BE
RECOVERED.

THE MAIN BODY OF THE OILY CONTAMINATION IN THE ALLUVIUM IS CENTERED AROUND THE LOCATIONS OF THE FORMER RETORT
BUILDING AND THE FOUR WASTE IMPOUNDMENTS, INCLUDING A SHALLOW DEPRESSION IN THE BEDROCK SURFACE WEST OF THE
PONDS.  FIGURE C-1 SHOWS THE EXTENT OF MEASURED ALLUVIAL CONTAMINATION (SOLID LINE) AND THE EXTENT OF OILY   
CONTAMINATION GREATER THAN ONE FOOT THICK (BROKEN LINE).  FIGURE C-2 IS A THREE-DIMENSIONAL DEPICTION OF THE
THICKNESS OF THE OILY AND OIL-SATURATED ALLUVIUM AS VIEWED FROM NORTH AND WEST OF THE SITE.

SEVERAL SOILS SAMPLES WERE COLLECTED AND ANALYZED FOR CHLORINATED DIBENZO DIOXINS (CDDS) AND CHLORINATED
DIBENZO FURANS (CDFS).  ALTHOUGH SOME CDDS (HEXA-, HEPTA- AND OCTA-) WERE DETECTED, NONE OF THE TETRA- OR
PENTA- VARIETIES OF CDDS OR CDFS WERE MEASURED ABOVE DETECTION LIMITS.

2. BEDROCK

ALL THREE BEDROCK FORMATIONS UNDERLYING THE ALLUVIUM AT THE SITE (MORRISON, SUNDANCE AND CHUGWATER) HAVE BEEN
CONTAMINATED BY WOOD-PRESERVING WASTES TO SOME EXTENT (TABLE C-1).  FIGURE C-3 DEPICTS WHERE THE THREE
BEDROCK FORMATIONS SUBCROP AND THE AREAL EXTENT OF CONTAMINATION WITHIN EACH FORMATION.  FIGURE C-4 PRESENTS
A SCHEMATIC OF VERTICAL CONTAMINATION IN THE FORMATIONS.

3. LARAMIE RIVER

CONTAMINATION OF THE LARAMIE RIVER BY THE SITE HAS BEEN INDICATED BY VISUAL OBSERVATION AND THE ANALYSIS OF
WATER AND SEDIMENT SAMPLES (TABLE C-1).  DATA PRESENTED BY UPRR IN THE REMEDIAL INVESTIGATION REPORT SHOW
CONTAMINATION IN SAMPLES COLLECTED BEFORE INSTALLATION OF THE SHEET METAL BARRIER (FALL 1983).  VISIBLE
CONTAMINATION CEASED AFTER THE BARRIER WAS INSTALLED, AND SUBSEQUENT DOWNSTREAM WATER AND SEDIMENT SAMPLES
COLLECTED AND ANALYZED BY UPRR DID NOT SHOW DETECTABLE LEVELS OF SITE RELATED CONTAMINANTS.

EPA HAS, HOWEVER, RECEIVED RESULTS FROM DOWNSTREAM SEDIMENT SAMPLES COLLECTED IN SEPTEMBER 1985 WHICH
INDICATE CONTINUED PRESENCE OF CONTAMINANTS RELATED TO WOOD TREATING WASTES IN RIVER SEDIMENTS.  IN ADDITION,
DURING THE JULY-AUGUST 1986 PUBLIC COMMENT PERIOD, EPA RECEIVED REPORTS FROM CITIZENS OF THE CONTINUED
PRESENCE OF CONTAMINANTS IN ALLUVIAL BACK WATERS DOWNSTREAM FROM THE SITE. AT A MINIMUM, FURTHER SAMPLING OF
DOWNSTREAM RIVER SEDIMENTS IS INDICATED BEFORE THE MATTER OF OFF-SITE CONTAMINATION IS LAID TO REST.

4. POTENTIAL AND ACTUAL RISKS

TABLE C-2 PRESENTS POTENTIAL AND ACTUAL PATHWAYS AND SCENARIOS FOR CONTAMINANTS TO LEAVE THE SITE.  MOST OF
THE PATHWAYS OR SCENARIOS PRESENTED INVOLVE EITHER A HIGH LIKELIHOOD OF OCCURRENCE (SOME HAVE ALREADY
OCCURRED) OR A RELEASE POSING SIGNIFICANT RISKS TO PUBLIC HEALTH OR THE ENVIRONMENT.  FOR THE PRESENT, NONE
OF THE PATHWAYS INCLUDES THE COMBINATION OF BOTH HIGH LIKELIHOOD AND SIGNIFICANT IMPACTS.

SOME OF THE MORE IMMEDIATE OR LIKELY PATHWAYS FOR THE CONTAMINANTS TO THREATEN PUBLIC HEALTH OR THE
ENVIRONMENT INVOLVE THE MOVEMENT OF THE CONTAMINANTS OFF-SITE.  PUBLIC HEALTH OR ENVIRONMENTAL THREATS FOR
WHICH THERE IS ALREADY DOCUMENTED EVIDENCE INCLUDE THE MIGRATION OF THE GROSS CONTAMINATION THROUGH THE  



ALLUVIUM TO THE LARAMIE RIVER; MIGRATION OF CONTAMINATION THROUGH THE BEDROCK TO OFF-SITE AQUIFERS; AND
DEPOSITION OF CONTAMINATED SURFACE SOILS FURTHER DOWNSTREAM BY FLOOD OR WIND EROSION.

THE MOST SEVERE THREATS TO PUBLIC HEALTH OR THE ENVIRONMENT ARE MORE POTENTIAL THAN IMMEDIATE, AND ARE BASED
ON FUTURE, RATHER THAN PRESENT, SCENARIOS.  THEY INCLUDE THE POTENTIAL FOR CONTAMINATION TO SPREAD FAR ENOUGH
IN OFF-SITE BEDROCK AQUIFERS TO CONTAMINATE WELLS WHICH MIGHT BECOME A SOURCE FOR DRINKING WATER, STOCK
WATER, OR AGRICULTURAL PURPOSES.  OTHER FUTURE SCENARIOS COULD INCLUDE EITHER INDUSTRIAL USE OR RESIDENTIAL
USE OF THE SITE.  THE PUBLIC HEALTH RISK FROM EITHER OF THESE SCENARIOS IS SIGNIFICANTLY HEIGHTENED BY THE
INCREASED LIKELIHOOD THAT ON-SITE WORKERS OR RESIDENTS WOULD BE EXPOSED TO AIRBORNE OR SURFACE SOIL
CONTAMINATION.  A LESS LIKELY PATHWAY ASSOCIATED WITH THESE SCENARIOS INVOLVES THE USE OF THE ON-SITE
ALLUVIAL OR BEDROCK AQUIFERS, EITHER FOR INDUSTRIAL OR RESIDENTIAL PURPOSES.

LOCAL OFFICIALS HAVE INDICATED THE CITY'S INTENTION TO INCLUDE AT LEAST THAT PORTION OF THE SITE ADJACENT TO
THE LARAMIE RIVER AS PART OF A GREENBELT ALONG THE RIVER.  USERS OF THAT GREENBELT COULD BE EXPOSED TO
CONTAMINANTS FROM THE SITE THAT EITHER MIGRATED OFF-SITE PREVIOUSLY (FLOOD OR WIND EROSION) OR ARE CONTINUING
TO MIGRATE OFF-SITE, EITHER AS CONTAMINATED SOIL PARTICLES OR ORGANIC VAPORS.

TABLES C-3 AND C-4 PRESENT A SUMMARY OF THE HEALTH EFFECTS AND EPA HEALTH STANDARDS FOR MANY OF THE
CONTAMINANTS FOUND AT THE LARAMIE TIE TREATING PLANT SITE.  A COMPARISON BETWEEN THESE DATA AND THE DATA
PRESENTED IN TABLE C-1 SHOWS THAT SEVERAL EPA HEALTH RELATED STANDARDS ARE EXCEEDED FOR MANY SITE
CONTAMINANTS, INCLUDING ARSENIC, ACENAPTHENE, BENZO(A)PYRENE, FLUORANTHENE, AND PENTACHLOROPHENOL.
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D. ENFORCEMENT (CONFIDENTIAL)

(THE ENFORCEMENT SECTION IS CONFIDENTIAL AND IS INCLUDED ONLY IN AGENCY COPIES OF THIS REPORT).

THE UPRR TIE TREATMENT PLANT SITE CONSISTS OF THE FOLLOWING TWO MAJOR COMPONENTS:

• FOUR INTERIM STATUS SURFACE IMPOUNDMENTS CONSTRUCTED IN 1958 WHICH QUALIFY AS A RCRA-REGULATED
UNIT (40 CFR SECTIONS 264.90 AND 270 1(C)), AND THEIR ASSOCIATED CONTAMINATION; AND

• OLDER SOLID WASTE DISPOSAL AREAS AND ASSOCIATED CONTAMINATION (GENERALLY UPGRADIENT OF THE RCRA
REGULATED UNIT) THAT DID NOT CLEARLY FALL WITHIN RCRA JURISDICTION BEFORE THE 1984 AMENDMENTS.

DURING THE TWENTY EIGHT YEARS SINCE THE CONSTRUCTION OF THE IMPOUNDMENTS, THE WASTES FROM THE RCRA REGULATED
UNIT HAVE COMMINGLED IN THE ALLUVIUM AND BEDROCK SOILS WITH THE WASTES FROM THE OLDER SOLID WASTE MANAGEMENT
UNITS.

BECAUSE OF THIS COMBINATION OF COMPONENTS AND WASTES, THE UPRR TIE TREATMENT PLANT INVOLVES COMPLEX ISSUES
CONCERNING THE INTERRELATIONSHIPS BETWEEN CERCLA AND RCRA.  WHEN EPA FIRST BECAME INVOLVED IN THE SITE IN
1980 UNDER RCRA AUTHORITY, RCRA REGULATIONS APPLIED TO ONLY A SMALL PORTION OF THE CONTAMINATION AT THE SITE
(THE RCRA REGULATED UNIT AND THE ASSOCIATED CONTAMINATION).  THEREFORE, EPA INVOKED SUPERFUND TO SUPPLEMENT
RCRA AUTHORITY AND GET A MORE WIDESPREAD CLEANUP PROCESS STARTED.  AT THE CONCLUSION OF THE CERCLA PROCESS,
RCRA PROCEDURES WERE TO BE INITIATED FOR A FINAL CLEANUP FOR WHATEVER AREAS RCRA HAD JURISDICTION.

BECAUSE OF THE HIGH POTENTIAL FOR LITIGATION (THE ENVIRONMENTAL DEFENSE FUND ON ONE SIDE, UPRR ON THE OTHER),
THE REGION HAS HAD TO HANDLE THESE ISSUES VERY CAREFULLY.  IT HAS BEEN ESSENTIAL TO MAINTAIN CLOSE
COORDINATION BETWEEN CERCLA AND RCRA PROGRAMS.

1. RCRA ENFORCEMENT:

IN THE NOVEMBER 1983 RCRA SECTION 3008 ADMINISTRATIVE ORDER ON CONSENT (DOCKET NO. RCRA 3008 VIII-83-25),
UPRR AGREED TO CLOSURE, AND, IF NECESSARY POST-CLOSURE CARE OF THE RCRA-REGULATED UNIT.  ON JUNE 30, 1986,
UPRR SUBMITTED THE RCRA CLOSURE PLAN TO EPA REQUIRED BY THE ORDER (PARAGRAPH 29).  THE RCRA ORDER (PARAGRAPHS
30, 32) ALSO CONTEMPLATED THAT EPA MAY REQUIRE A POST-CLOSURE PERMIT.

THE ENACTMENT OF THE 1984 RCRA AMENDMENTS SIGNIFICANTLY CHANGED THE FRAMEWORK UPON WHICH THE ORIGINAL RCRA
AND CERCLA CONSENT ORDERS WERE BASED.  BECAUSE OF THE AMENDMENTS TO SECTIONS 3008(H) AND 3004(U), RCRA
JURISDICTION EXTENDED TO MUCH MORE OF THE SITE.  UPRR CONFIRMED THIS IN A JUNE 27, 1986 LETTER BY AGREEING TO
RCRA JURISDICTION FOR THE ENTIRE SITE.  EPA IS SEEKING TO FORMALIZE THIS AGREEMENT THROUGH A NEW
ADMINISTRATIVE ORDER ON CONSENT PURSUANT TO 3008(H) OF RCRA.



2. CERCLA ENFORCEMENT:

THE NOVEMBER 1983 CERCLA ADMINISTRATIVE ORDER ON CONSENT REQUIRED UPRR TO DEVELOP REMEDIAL ACTIONS FOR THOSE
AREAS OF THE SITE THAT WERE NOT REGULATED UNDER RCRA AT THAT TIME.  AS NOTED PREVIOUSLY, THESE ORIGINALLY
NON-RCRA AREAS WERE LISTED ON THE NPL IN SEPTEMBER 1983.

IN THE CERCLA ORDER (DOCKET NO. CERCLA VIII-83-05), UPRR AGREED TO PERFORM A CERCLA-TYPE REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY (RI/FS), TO SUBMIT A RECOMMENDED REMEDY TO EPA (PARAGRAPH 28), AND TO     
IMPLEMENT A CERCLA REMEDY SELECTED BY EPA (PARAGRAPH 29).

ON MARCH 16 AND JUNE 30, 1986, UPRR SUBMITTED "FINAL" VERSIONS OF ITS RI AND FS, RESPECTIVELY.  AS DESCRIBED
ELSEWHERE IN THIS DOCUMENT, UPRR'S FS DOES NOT PROVIDE SUFFICIENT INFORMATION ON THE RELIABILITY OF ANY FINAL
REMEDY OTHER THAN INCINERATION, AND EVALUATION OF SOME OF THE ALTERNATIVES WAS NOT COMPLETED. ALL
ALTERNATIVES CONSIDERED, HOWEVER, WOULD RELY ON A SLURRY WALL/CONTAMINANT ISOLATION SYSTEM AS AN ESSENTIAL
INTERIM COMPONENT. EPA BELIEVES THAT FURTHER RESEARCH OF OTHER INNOVATIVE FINAL ALTERNATIVES (IN-SITU SOIL
WASHING, BIORECLAMATION, ETC.) IS WARRANTED.  BECAUSE OF THESE DEFICIENCIES IN THE RI/FS, EPA DOES NOT INTEND
TO CLOSE OUT THE CERCLA ORDER OR CONSIDER THAT UPRR HAS COMPLIED WITH THE ORDER.

NONETHELESS, EPA DOES NOT ANTICIPATE FURTHER REVISION OF THESE REPORTS AS PART OF THE CERCLA PROCESS. 
INSTEAD, AS EXPLAINED BELOW, THE ADMINISTRATIVE LEAD FOR THE CLEANUP OF THE SITE WILL SHIFT TO THE RCRA
PROGRAM THROUGH A POST-CLOSURE CARE PERMIT.

THE CERCLA CONSENT ORDER ESTABLISHES A DISPUTE RESOLUTION PROCEDURE THAT WOULD APPLY IF EPA DID NOT APPROVE
UPRR'S REMEDIAL RECOMMENDATION (PARAGRAPH 40).  IN SUMMARY, THIS PROCEDURE PROVIDES UPRR WITH AN OPPORTUNITY
TO REVISE ITS RECOMMENDATION AFTER REVIEWING EPA'S COMMENTS.  EPA'S FINAL DECISION AFTER THIS LAST
OPPORTUNITY IS DEEMED FINAL FOR PURPOSES OF JUDICIAL ENFORCEMENT OR CHALLENGE.

3. RESPONSIBLE PARTY:

UPRR IS THE CURRENT OWNER OF THE LARAMIE TIE TREATMENT PLANT AND HAS OWNED IT FOR OVER 100 YEARS.  AS THE
OWNER OF THE FACILITY, UPRR IS LIABLE UNDER SECTION 107(A)(1) OF CERCLA FOR RELEASES OF HAZARDOUS SUBSTANCES
FROM THE SITE.  THE UNION PACIFIC RAILROAD (UPRR) HAS ASSUMED ALL RESPONSIBILITY FOR THE CONTAMINATION AT THE
LARAMIE TIE TREATMENT PLANT, AND HAS BEEN IN DIRECT NEGOTIATION WITH THE STATE OF WYOMING AND EPA ON THE
CLEANUP OF THE SITE SINCE 1980.  SETTLEMENTS HAVE BEEN REACHED BETWEEN EPA AND THE RESPONSIBLE PARTY BASED ON
THE SELECTED REMEDY.  UPRR HAS CONTINUED TO EXPRESS INTEREST IN IMPLEMENTING A CERCLA REMEDY SINCE ENTRY OF
THE CONSENT ORDER, AND HAS INDICATED ITS WILLINGNESS TO INSTALL THE SLURRY WALL CONTAINMENT SYSTEM AS A FIRST
OPERABLE UNIT UNDER CERCLA THROUGH STATEMENTS IN MEETINGS, IN THE FINAL FS, AND BY PROCEEDING TO INSTALL THE
SYSTEM IN ADVANCE OF FORMAL EPA APPROVAL.

4. COORDINATION OF RCRA AND CERCLA FOR INTERIM AND FINAL REMEDIES:

EPA INTENDS TO TRANSFER LEAD AUTHORITY AND RESPONSIBILITY FOR ADMINISTERING UPRR'S CLEANUP OF THE
CONTAMINATION TO THE RCRA PROGRAM.  EPA HAS DECIDED THAT CERCLA AUTHORITY WILL BE USED ONLY TO SELECT AN
INTERIM REMEDY FOR THE UPRR TIE TREATING PLANT AND THAT SELECTION OF A FINAL REMEDY IS MOST APPROPRIATE UNDER
RCRA AUTHORITY FOR THE FOLLOWING REASONS:

         A. THE CERCLA RI/FS PROCESS HAS SHOWN THAT MUCH OF THE CONTAMINATION AT THE SITE WAS RELEASED FROM
            THE RCRA REGULATED WASTE PONDS;

         B. THOSE OLDER AREAS THAT WERE ADDRESSED IN THE CERCLA RI/FS NOW QUALIFY AS SOLID WASTE MANAGEMENT
            UNITS, AND FALL UNDER THE AUTHORITY OF SECTION 3008(H) OF RCRA (OR SECTION 3004(U) IF A
            POST-CLOSURE PERMIT IS REQUIRED).  UPRR HAS CONCEDED IN WRITING TO RCRA JURISDICTION OVER THE
            ENTIRE SITE, AND HAS EXPRESSED A WILLINGNESS TO FORMALIZE THIS AGREEMENT IN A 3008 CONSENT ORDER.
            (SEE JUNE 27, 1986 LETTER FROM S. J. MCLAUGHLIN TO ROBERT L. DUPREY.).

         C. EPA BELIEVES THAT THE COMBINATION OF CERCLA AND RCRA CONSENT ORDERS IS NO LONGER THE MOST
            EFFICIENT OR EFFECTIVE WAY TO ADMINISTER CLEANUP OF THE SITE, ESPECIALLY BECAUSE OF THE
            DUPLICATION OF EFFORT AND NEED FOR CLOSE COORDINATION. HOWEVER, THE NCP PROVIDES THAT RCRA
            REGULATED AREAS AND ASSOCIATED CONTAMINATION BE ADDRESSED UNDER RCRA REGULATIONS (NOT THE NCP),
            AND DUPLICATION COULD NOT BE AVOIDED UNLESS CERCLA AUTHORITY IS WITHDRAWN FROM THE SITE.  (SEE
            NCP (50 FR 47922, NOVEMBER 20, 1985) AND EPA LETTER TO UPRR DATED APRIL 8, 1986).

         D. A CERCLA CLEANUP APPROACH DIFFERS FROM RCRA IN THREE SUBSTANTIVE WAYS:

            (1) CERCLA COST EFFECTIVENESS CONSIDERATIONS;
            (2) THE FIVE EXCEPTIONS TO "APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL REQUIREMENTS (40 CFR
                SECTION 300.68(I)(5)); AND



            (3) THE CERCLA APPROACH TO ALTERNATE CONCENTRATION LIMITS (ACLS) AS DEFINED IN THE NCP.

            A REMEDIAL ACTION DECIDED PURSUANT TO CERCLA WOULD HAVE TO CONSIDER THESE ISSUES AND COULD NOT BE
            RELIED ON BY THE RCRA PROGRAM AT THIS SITE WITHOUT INCURRING SUBSTANTIAL LEGAL RISKS.

         E. IT IS ALMOST CERTAIN THAT A POST-CLOSURE CARE PERMIT WILL BE CALLED FOR UNDER 40 CFR SECTION
            270.1(C) TO ADDRESS THE RCRA REGULATED UNIT (THE WASTE PONDS) AND THE CONTAMINATION THAT WAS
            RELEASED FROM THEM.  THIS WILL TRIGGER RCRA JURISDICTION OVER MOST OF THE SITE, AND THE RCRA
            PROGRAM WOULD LIKELY REVISIT ANY CERCLA DECISION FOR CLEANING UP CONTAMINATION, POSSIBLY VOIDING
            THAT DECISION.

         F. THERE WOULD BE SIGNIFICANT DELAYS IN CLEANUP IF THE RCRA PERMIT PROCESS IS HELD UP WHILE CERCLA
            AUTHORITY IS USED TO RESOLVE RI/FS ISSUES BEFORE RCRA PROCEDURES ARE INITIATED.

THEREFORE, EPA HAS DECIDED TO USE RCRA AUTHORITY TO ENFORCE FURTHER INVESTIGATIONS AND FOR SELECTION OF
FURTHER REMEDIES.  THE ENFORCEMENT MECHANISMS FOR THIS WILL BE AN ADMINISTRATIVE ORDER ON CONSENT PURSUANT TO
SECTION 3008 TO ADDRESS ADDITIONAL SHORT-TERM CORRECTIVE ACTIONS AND PILOT AND FIELD TESTS, AND A RCRA
POST-CLOSURE CARE PERMIT TO ADDRESS LONG TERM ACTIONS.  EPA INTENDS TO USE A RCRA PERMIT RATHER THAN AN ORDER
FOR THE FINAL REMEDY IN ORDER TO ENCOURAGE THE SUBSTANTIAL AND POSITIVE PUBLIC INVOLVEMENT THAT CHARACTERIZED
THE CERCLA RI/FS PROCESS.

AS NOTED ABOVE, HOWEVER, EPA INTENDS NOT TO CLOSE OUT THE 1983 CERCLA CONSENT ORDER IN ORDER TO PRESERVE
CERCLA AUTHORITY AS A BACKUP AT THE SITE AND BECAUSE OF UPRR'S FAILURE TO COMPLETE AN ADEQUATE RI/FS.
INSTEAD, THAT ORDER WILL BE MAINTAINED IN AN INACTIVE/MONITORING STATUS. IF EPA'S EFFORTS TO SECURE
COMPLIANCE THROUGH RCRA ARE SIGNIFICANTLY FRUSTRATED BY A LACK OF COOPERATION BY UPRR OR BY BANKRUPTCY, THE
CERCLA RI/FS PROCESS WOULD BE REACTIVATED, COMPLETED AND SERVE AS THE BASIS FOR A CERCLA FUND-FINANCED OR
ENFORCED FINAL REMEDY.

#AE
E. ALTERNATIVES EVALUATION

THE PRIMARY OBJECTIVES OF REMEDIAL ACTION AT UPRR'S LARAMIE TIE TREATING PLANT ARE TO MITIGATE THE ADVERSE
ENVIRONMENTAL IMPACTS OF THE SITE AND TO PROTECT HUMAN HEALTH, WELFARE, AND THE ENVIRONMENT.  THE REMEDIAL
ACTION MUST ALSO COMPLY WITH CERCLA, THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), THE REQUIREMENTS OF THE
EPA CERCLA ADMINISTRATIVE ORDER ON CONSENT, AND THE LITIGATION SUSPENSION AGREEMENT WITH THE STATE OF
WYOMING.

SPECIFIC OBJECTIVES FOR REMEDIAL ACTION(S) AT THE SITE INVOLVE MITIGATION OF THE FOLLOWING RISKS OR PATHWAYS
SUMMARIZED FROM TABLE C-2:

       - INSTALLATION OF ON-SITE WELLS INTO CONTAMINATED FORMATIONS, USE OF CONTAMINATED GROUND WATER FOR
         DRINKING WATER, STOCK WATER, AGRICULTURAL, INDUSTRIAL OR COMMERCIAL PURPOSES;

       - MIGRATION OF CONTAMINATION TO OFF-SITE WELLS, USE OF CONTAMINATED GROUND WATER;

       - SEEPAGE OF ALLUVIAL CONTAMINATION TO LARAMIE RIVER, CAUSING TOXICITY TO AQUATIC LIFE, CONTAMINANT
         BIOACCUMULATION IN FISH, AND POSSIBLE HUMAN EXPOSURE THROUGH CONSUMPTION OF FISH OR RECREATIONAL USE
         CONTACT;

       - DIRECT HUMAN CONTACT WITH OR INGESTION OF ON-SITE SURFACE SOILS (FUTURE USE OR CLEANUP WORKER
         SCENARIO);

       - OFF-SITE MIGRATION OF CONTAMINATED SURFACE SOILS THROUGH FLOOD AND/OR WIND EROSION:
         - TRANSPORT TO LARAMIE RIVER, RISK TO AQUATIC LIFE AND HUMAN HEALTH;
         - DEPOSITION OF CONTAMINATION AS SURFACE SOILS OFF-SITE (GREENBELT OR OTHER RIVERSIDE AREAS), DIRECT
           HUMAN CONTACT FROM RECREATIONAL USE;
         - AIR ENTRAINMENT OF CONTAMINATED SOIL PARTICLES OR ORGANIC VAPORS; DIRECT INHALATION, ABSORPTION OR
           INGESTION BY HUMANS OR ANIMALS.

THE RI/FS PROCESS HAS IDENTIFIED SEVERAL MAJOR REMEDIAL ACTION MEASURES (IN ADDITION TO NO FURTHER ACTION)
FOR CONSIDERATION AS SOLUTIONS TO THE ABOVE LISTED RISKS OR PATHWAYS.  THESE MEASURES MAY BE DIVIDED INTO TWO
CATEGORIES, THOSE THAT ARE INTERIM OR PARTIAL IN NATURE, AND THOSE THAT HAVE AT LEAST THE POTENTIAL TO BE
FINAL OR PERMANENT REMEDIES:



         I. NO FURTHER ACTION
        II. INTERIM REMEDIES
             A. CONTAMINANT ISOLATION/SOURCE CONTROL
             B. PRIMARY OIL RECOVERY
       III. PERMANENT REMEDIES
             A. IN-SITU REMEDIES
                (1)  SOLIDIFICATION
                (2)  ENHANCED OIL RECOVERY OR IN-SITU SOIL WASHING
                (3)  IN-SITU BIORECLAMATION
                (4)  PUMP AND TREAT SELECTED BEDROCK GROUND WATER
             B. EXCAVATION AND
                (1)  SOIL WASHING
                (2)  ON-SITE INCINERATION
                (3)  OFF-SITE OR ON-SITE LAND TREATMENT.

IN ITS FS, UPRR EVALUATED THESE REMEDIAL ACTION ALTERNATIVES BASED ON TECHNICAL FEASIBILITY, SHORT TERM
ENVIRONMENTAL EFFECTIVENESS, AND LONG TERM ENVIRONMENTAL EFFECTIVENESS.  UPRR'S EVALUATION PLACED A HEAVIER
EMPHASIS ON LONG TERM ENVIRONMENTAL EFFECTIVENESS THAN THE OTHER TWO FACTORS.

IN THE PRELIMINARY SCREENING PROCESS FOR THESE REMEDIES, UPRR JUDGED THE NO ACTION AND IN-SITU SOLIDIFICATION
ALTERNATIVES TO BE INADEQUATE TO ADDRESS THE CONTAMINATION AND ELIMINATED THEM FROM FURTHER EVALUATION.  EPA
CONCURS WITH THIS EVALUATION.

EPA HAS REVIEWED UPRR'S EVALUATION OF THE REMAINING REMEDIES, AND HAS CONCLUDED THAT THE RECORD DOCUMENTS THE
EFFECTIVENESS OF ONLY CERTAIN INTERIM REMEDIES THOROUGHLY ENOUGH TO SUPPORT A DECISION ON THEIR ADEQUACY TO
MITIGATE ENVIRONMENTAL AND PUBLIC HEALTH RISKS.  THUS, THE ONLY REMEDY EVALUATIONS FULLY DISCUSSED HERE ARE
THOSE FOR THE INTERIM REMEDIES.

SINCE UPRR'S RI/FS DID NOT EVALUATE ALL OF THE FINAL REMEDIES ADEQUATELY ENOUGH TO SUPPORT SELECTION OF A
FINAL REMEDY, ESPECIALLY FOR THE IN-SITU REMEDIES, THE FINAL REMEDIES IDENTIFIED BY UPRR ARE DISCUSSED HERE
FOR INFORMATIONAL PURPOSES ONLY.  AS DISCUSSED ELSEWHERE IN THIS DOCUMENT, UPRR WILL PERFORM FURTHER
EVALUATION OF FINAL REMEDIES PURSUANT TO RCRA AUTHORITY.

       1. INTERIM OR PARTIAL REMEDIES:

          A. CONTAMINANT ISOLATION:

          A CONTAMINANT ISOLATION SYSTEM (CIS) WAS THE ONLY INTERIM REMEDY DOCUMENTED ADEQUATELY IN UPRR'S
       FS.  THE CIS IS INTENDED TO MITIGATE OFF-SITE MOVEMENT OF CONTAMINATED GROUND WATER AND SURFACE SOILS.
       AS PROPOSED BY UPRR, THE MAJOR COMPONENTS OF AN ISOLATION SYSTEM FOR THE LARAMIE TIE TREATING PLANT
       COULD INCLUDE:

             (1) RE-ALIGNMENT OF THE LARAMIE RIVER CHANNEL 150 FEET FURTHER WEST FROM THE SITE TO REDUCE
                 CHANCES OF MIGRATION OF CONTAMINANTS TO THE RIVER AND PROVIDE A "CLEAN" AREA FOR
                 INSTALLATION OF A BARRIER WALL BETWEEN THE SITE THE RIVER CHANNEL; THIS REMEDIAL ACTION WAS
                 ACCOMPLISHED IN OCTOBER 1985;

             (2) A BARRIER WALL CONSTRUCTED THROUGH THE ALLUVIUM AND BEDROCK AROUND THE CONTAMINATED AREAS;
                 THE WALL WOULD PENETRATE THE FULL THICKNESS OF THE MORRISON FORMATION ON THE NORTH, WEST AND
                 SOUTH SIDES; BARRIER WALL ALTERNATIVES EVALUATED WERE:

                      - GROUT CURTAIN               - SHEET PILING
                      - SOIL-BENTONITE              - CEMENT-BENTONITE
                      - VIBRATING BEAM              - GROUND FREEZING

             (3) A REVERSE-GRADIENT GROUND WATER DRAINING AND PUMPING SYSTEM TO MITIGATE OFF-SITE SEEPING OF
                 CONTAMINATED GROUND WATER THROUGH THE BARRIER WALL;

             (4) A WATER TREATMENT PLANT TO REMOVE CONTAMINANTS FROM THE GROUND WATER WITHDRAWN FROM INSIDE
                 THE BARRIER WALL; THE TREATED WATER WOULD BE DISCHARGED TO THE LARAMIE RIVER UNDER THE
                 AUTHORITY OF AN NPDES PERMIT; WATER TREATMENT OPTIONS CONSIDERED INCLUDED:

                      - ACTIVATED CARBON            - BIOLOGICAL TREATMENT
                      - AIR STRIPPING               - UV-OZONE



             (5) PLACEMENT OF CAPS OVER AREAS WHERE HEAVILY CONTAMINATED SURFACE SOILS ARE EXPOSED;

             (6) RELIANCE ON A SLIGHT UPDIP HYDRAULIC GRADIENT IN THE SUNDANCE AND CHUGWATER FORMATIONS TO
                 MITIGATE DOWNWARD MIGRATION OF CONTAMINANTS INTO THE BEDROCK;

             (7) INSTITUTIONAL CONTROLS (DEED RESTRICTIONS) ON GROUND WATER USE AT THE SITE; AND

             (8) A GROUND WATER MONITORING PLAN TO MEASURE SYSTEM INTEGRITY.

          B. EVALUATION OF CONTAMINANT ISOLATION SYSTEM OPTIONS:

             (1) THE BARRIER WALL OPTIONS WERE EVALUATED AGAINST THREE CRITERIA:

                   - TECHNICAL FEASIBILITY
                   - APPLICABILITY TO LONG TERM (5+ YEARS) SCENARIO
                   - ASSURANCE OF WALL CONTINUITY.

                 THE RESULTS OF THAT EVALUATION WERE THAT ONLY THE SOIL-BENTONITE AND CEMENT-BENTONITE WALLS
                 MET ALL THREE CRITERIA.  FURTHER EVALUATION OF THESE TWO OPTIONS SHOWED SOIL-BENTONITE TO BE
                 MORE COST-EFFECTIVE.  PILOT TESTS WERE PERFORMED WITH SOIL-BENTONITE TO ASSURE ITS
                 EFFECTIVENESS FOR THIS TYPE OF WASTE.

             (2) WATER TREATMENT OPTIONS WERE EVALUATED AGAINST THREE CRITERIA:

                   - DEMONSTRATED TECHNICAL FEASIBILITY
                   - HIGH REMOVAL EFFICIENCY FOR LOW LEVELS OF PNAS AND CHLORINATED PHENOLS
                   - RELIABILITY AND EASE OF OPERATION.

                 THE RESULTS OF THAT EVALUATION WERE THAT ONLY THE ACTIVATED CARBON OPTION MET ALL THREE
                 CRITERIA.  THE OTHER THREE ALTERNATIVES WERE ELIMINATED FROM FURTHER CONSIDERATION.

          C. PRIMARY OIL RECOVERY:

          THIS ALTERNATIVE MAY BE IMPLEMENTED IN AT LEAST TWO WAYS:

             (1) THE "PASSIVE" METHOD OF INSTALLING PARALLEL TRENCHES THROUGH THE ALLUVIUM INTO THE FIRST FEW
                 INCHES OF BEDROCK AND LETTING THE OIL DRAIN INTO THE TRENCHES, EPA'S CONSULTANT PROPOSED A
                 METHOD OF DIGGING THE TRENCHES TWENTY-SEVEN FEET APART AND REMOVING ONE MILLION GALLONS OF
                 RECOVERABLE OIL IN ONE YEAR.

             (2) THE "ACTIVE" METHOD OF INSTALLING AND OPERATING A DUAL PUMP OIL RECOVERY NETWORK IN THE
                 OIL-SATURATED ALLUVIUM; BASED ON THIS TYPE OF SYSTEM, UPRR IS PROJECTING A THREE TO FIVE
                 YEARS OIL RECOVERY PROGRAM;

             IN UPRR'S FS, PRIMARY OIL RECOVERY IS CONSIDERED A NECESSARY PRELIMINARY ACTION BEFORE
          IMPLEMENTATION OF ANY FINAL REMEDIES. THE PROCESS WOULD REMOVE A SIGNIFICANT PORTION OF THE FREE OR
          DRAINABLE OIL IN THE ALLUVIUM IN PREPARATION FOR BIORECLAMATION, SOIL WASHING OR ANY OF THE FINAL
          REMEDIES DISCUSSED BELOW.

         2. FINAL REMEDIES:

            AS NOTED ABOVE, THE RI/FS PERFORMED BY UPRR DID NOT COMPLETELY EVALUATE ALL OF THE FINAL
         REMEDIES, AND FURTHER EVALUATION IS TO BE ACCOMPLISHED THROUGH A RCRA 3008 CONSENT ORDER (SEE
         SECTION K). THEREFORE, ONLY A CURSORY DISCUSSION OF THE FINAL REMEDIES IS PRESENTED BELOW.

            A. IN-SITU TREATMENT ALTERNATIVES:

               (1) ENHANCED OIL RECOVERY OR IN-SITU SOIL WASHING

             THIS ALTERNATIVE CONSISTS OF CYCLING A CONTAMINANT EXTRACTION SOLUTION THROUGH THE CONTAMINATED
          ZONES VIA AN INJECTION/WITHDRAWAL SYSTEM.  THE WITHDRAWN CONTAMINATED SOLUTION WOULD BE TREATED
          ABOVE GROUND FOR OIL REMOVAL PRIOR TO REINJECTION.  THE PROCESS WOULD CONTINUE UNTIL THE WITHDRAWN
          GROUND WATER CONTAINED ACCEPTABLE CONCENTRATIONS OF CONTAMINANTS.



                (2) BIORECLAMATION:

             THIS METHOD CONSISTS OF ENHANCING CONDITIONS FOR MICROBIAL DEGRADATION OF SURFACE AND SUBSURFACE
          CONTAMINATION.  THE MOST IMPORTANT FACTORS IN IMPLEMENTING THIS TYPE OF TREATMENT ARE THE
          TEMPERATURE AND PH IN THE AREA OF TREATMENT AND THE AVAILABILITY OF OXYGEN AND NUTRIENTS.

             THE FEASIBILITY OF THE BIORECLAMATION ALTERNATIVE WAS NOT EVALUATED IN DETAIL BY UPRR OTHER THAN
          TO IDENTIFY SOME OF THE KEY FACTORS AND SOME PILOT AND FIELD TESTS THAT WOULD HAVE TO BE
          COMPLETED BEFORE IMPLEMENTING THE ALTERNATIVE.

                (3) PUMP AND TREAT SELECTED BEDROCK GROUND WATER

             THIS METHOD WOULD BE DESIGNED SPECIFICALLY TO REMOVE THE "STRINGERS" OF CONTAMINANTS FROM THE
          FRACTURED ZONE AT THE MORRISON-SUNDANCE INTERFACE, OR AT LEAST MITIGATE THE MOVEMENT OF THE
          CONTAMINANTS FURTHER OFF-SITE.  THESE "STRINGERS" ARE LOCATED OUTSIDE THE PROPOSED BOUNDARIES OF
          THE SOIL-BENTONITE BARRIER WALL AND WILL REQUIRE SPECIAL REMEDIAL ACTION.

             THE GOAL OF THE METHOD WOULD BE TO PROVIDE A "BOOST" TO THE NATURAL SLIGHT UPDIP GRADIENT IN THE
          SUNDANCE FORMATION.  A LINE OF PUMPING WELLS COULD BE INSTALLED ON THE OUTSIDE OF THE NORTH END OF
          THE WEST BARRIER WALL, CREATING A CONE OF DEPRESSION IN THE LOWER MORRISON FORMATION.  TO ASSURE
          THAT THESE WELLS DON'T GENERATE PRESSURE ON THE INSIDE OF THE WALL IN THAT VICINITY, CORRESPONDING
          WELLS WOULD BE INSTALLED INSIDE THE WALL.

             B. EXCAVATION/TREATMENT/DISPOSAL ALTERNATIVES:

                (1) EXCAVATION AND SOIL WASHING:

                THIS ALTERNATIVE WOULD CONSIST OF THE CONSTRUCTION OF A SOIL WASHING SYSTEM ON-SITE AND THE
             SUBSEQUENT EXCAVATION AND TREATMENT OF THE CONTAMINATED ALLUVIAL AND BEDROCK MATERIALS. AFTER
             TREATMENT, THE MATERIALS WOULD BE CONSIDERED FOR DELISTING AS A HAZARDOUS WASTE AND MAY BE USED
             TO BACK FILL THE EXCAVATION.

                (2) EXCAVATION AND ON-SITE INCINERATION:

                THIS ALTERNATIVE WOULD CONSIST OF INCINERATION OF THE EXCAVATED CONTAMINATED ALLUVIAL AND
             BEDROCK MATERIALS IN A ROTARY KILN INCINERATOR THAT WOULD BE CONSTRUCTED ON-SITE. INCINERATION
             WOULD HAVE TO DESIGNED TO RESULT IN 99.9999 PERCENT DESTRUCTION OF THE PRINCIPAL ORGANIC
             HAZARDOUS CONTAMINANTS.  THE INCINERATED MATERIAL WOULD BE RETURNED TO THE EXCAVATED AREA.

                (3) EXCAVATION AND OFF-SITE LAND TREATMENT

                THIS ALTERNATIVE WOULD CONSIST OF TREATING EXCAVATED CONTAMINATED ALLUVIAL AND BEDROCK
             MATERIALS IN A LAND TREATMENT FACILITY CONSTRUCTED IN THE LARAMIE AREA.

                (4) EXCAVATION AND ON-SITE LAND TREATMENT

                THIS ALTERNATIVE IS THE SAME AS B-(3), EXCEPT THAT LAND TREATMENT WOULD TAKE PLACE AT THE
             SITE INSIDE THE CONTAMINANT CONTAINMENT SYSTEM.  BECAUSE OF THE LIMITED AREA, THIS ALTERNATIVE
             COULD TAKE CONSIDERABLY LONGER THAN THE OFF-SITE ALTERNATIVE.

             C. FINAL REMEDY TO MEET OR EXCEED ALL FEDERAL REQUIREMENTS:

                ACCORDING TO THE RECORD ESTABLISHED THUS FAR BY UPRR, THE ALTERNATIVE MOST LIKELY TO MEET OR
             EXCEED ALL APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL REQUIREMENTS IS #B-(2), EXCAVATION AND
             INCINERATION (99.9999% DESTRUCTION) OF ALL ALLUVIAL AND BEDROCK CONTAMINATION, FOLLOWED BY
             ON-SITE DISPOSAL OF RESIDUES THAT DID EXCEED SITE CLEANUP OBJECTIVES. THIS IS A PROVEN
             TECHNOLOGY THAT WOULD BEST BE ABLE TO ACHIEVE A FINAL REMEDY.

          3. RESULTS OF EVALUATION, COORDINATION OF REMEDIES:

             ONE OF THE MOST IMPORTANT CONCLUSIONS TO BE DERIVED FROM THE UPRR RI/FS PROCESS WAS THAT ALL OF
          THE FINAL REMEDIES EVALUATED RELY ON CONTAMINANT ISOLATION AS A SOURCE CONTROL FIRST OPERABLE
          UNIT.  THE PRINCIPLE IS THAT ALL OF THE FINAL REMEDIES WILL INVOLVE SOME SORT OF DISTURBANCE OF THE
          WASTE MASS IN ORDER TO TREAT OR DESTROY IT.  THIS DISTURBANCE COULD MOBILIZE SIGNIFICANT AMOUNTS OF
          THE HAZARDOUS SUBSTANCES, INCREASING RISK TO PUBLIC HEALTH OR THE ENVIRONMENT.  ALSO, EACH OF THE
          FINAL REMEDIES IS LIKELY TO TAKE AN EXTENDED PERIOD OF TIME, I.E., MORE THAN FIVE YEARS.  EACH OF
          THESE FACTS POINTS TO THE CONCLUSION THAT SOME PARTIAL REMEDY IS NEEDED TO MITIGATE THE RISKS OF



          THE CONTAMINANTS MOVING OFF-SITE BEFORE OR WHILE THE MORE PERMANENT REMEDIES ARE DEVELOPED,
          EVALUATED AND IMPLEMENTED UNDER RCRA AUTHORITY.

             A CONTAMINANT ISOLATION SYSTEM (AS DESCRIBED EARLIER) IS FULLY CONSISTENT WITH EACH OF THE FINAL
          REMEDIES PRESENTED.  THE BARRIER WALL AND THE REST OF THE CONTAMINANT ISOLATION SYSTEM WERE JUDGED
          TO BE THE ONLY EFFECTIVE INTERIM REMEDY, AND THE INDIVIDUAL COMPONENTS OF THE SYSTEM WERE SELECTED
          ON THE BASIS OF COST EFFECTIVENESS.

#CR
F. COMMUNITY RELATIONS

THE LARAMIE TIE TREATING PLANT SITE HAS GENERATED A HIGH LEVEL OF COMMUNITY INTEREST, WITH CITIZENS AND
ENVIRONMENTAL GROUPS COMMENTING EXTENSIVELY ON THE RI AND FS REPORTS PREPARED BY UPRR.  THESE GROUPS HAVE
INCLUDED LOCAL, STATE-WIDE AND NATIONAL ORGANIZATIONS, SUCH AS THE ENVIRONMENTAL DEFENSE FUND, AND HAVE
DEMONSTRATED AN EXTRAORDINARILY HIGH LEVEL OF EXPERTISE IN THE ISSUES AND PROBLEMS AT THE SITE.  THE PROCESS
OF CITIZEN INVOLVEMENT AND EPA RESPONSIVENESS TO THAT PUBLIC INVOLVEMENT IS PRESENTED IN GREATER DETAIL IN
THE COMMUNITY RELATIONS RESPONSIVENESS SUMMARY REPORT, APPENDIX D.

DURING THE REMEDIAL PLANNING STAGE OF THE PROJECT (PRIOR TO JULY 1986), COMMENTS ADDRESSED THE BROAD ISSUES
OF REMEDIAL ALTERNATIVES, TECHNICAL AND COST QUESTIONS, APPLICATION OF OTHER LAWS, AND COMMUNITY IMPACT
ISSUES.  IN GENERAL, THE COMMENTS AND QUESTIONS FROM CITIZENS AND ENVIRONMENTAL GROUPS ADVOCATED VERY SIMILAR
POSITIONS.  WHILE THE PUBLIC STRONGLY OPPOSED UPRR'S EARLIER PROPOSAL OF THE CONTAMINANT ISOLATION SYSTEM AS
A FINAL REMEDY, THEY GENERALLY CONCURRED THAT THE SYSTEM SHOULD BE PART OF AN INTERIM SOLUTION.  COMMENTERS
GENERALLY SAW THE SLURRY WALL AS INADEQUATE TO CONTAIN THE CONTAMINATION FOR MORE THAN 10 OR 20 YEARS, AND
SAID THAT THE CONTAMINANTS ARE TOO HEAVY TO BE AFFECTED SIGNIFICANTLY BY THE REVERSE-GRADIENT PUMPING.  
COMMENTERS ALSO:

       - QUESTIONED THE EFFECTIVENESS OF UPRR'S PROPOSED OIL RECOVERY SYSTEM, ESPECIALLY BECAUSE OF THE
         GENERAL INEFFECTIVENESS OF THE PILOT SYSTEM;

       - DISAGREED WITH IRRIGATION OF THE LAND WITH UNTREATED GROUND WATER AS AN UNPROVEN TECHNOLOGY THAT MAY
         LEAD TO AIR CONTAMINATION;

       - CALLED FOR AN IMPROVED GROUND WATER MONITORING PLAN;

       - CRITICIZED THE SCORING SYSTEM USED BY UPRR IN THE ALTERNATIVE SELECTION PROCESS;

       - EXPRESSED CONCERN THAT THE CONTAMINATION WOULD ADVERSELY AFFECT A PROPOSED "GREENBELT" RECREATION
         AREA IN LARAMIE, AS WELL AS SOCIO-ECONOMIC GROWTH OF THE AREA.

IN GENERAL, EPA AGREED WITH THESE COMMENTS AND ASKED UPRR TO REVISE ITS FEASIBILITY STUDY TO ADDRESS THESE
CONCERNS.  EPA'S DETAILED COMMENTS AND CONCERNS WERE PRESENTED TO UPRR IN A MAJOR POSITION LETTER DATED APRIL
8, 1986.  EPA AGREED THAT THE CONTAMINANT CONTAINMENT ALTERNATIVE WAS INADEQUATE AS A FINAL CLEANUP REMEDY
AND ASKED UPRR TO REVISE ITS EVALUATION IN ORDER TO DEVELOP MORE PERMANENT REMEDIES.

COMMENTS RECEIVED DURING THE JULY-AUGUST 1986 PUBLIC COMMENT PERIOD ON THE FINAL PHASE III FS REPORT WERE
GENERALLY SUPPORTIVE OF THE REVISION THAT CONTAMINANT CONTAINMENT WOULD AN INTERIM REMEDY, PROVIDED IT WAS
FOLLOWED BY A THOROUGH AND TIMELY CLEANUP.  CITIZENS CONTINUED TO EXPRESS STRONG CONCERN, HOWEVER, THAT NO
SPECIFIC REMEDY AND NO SPECIFIC TIMETABLE FOR ESTABLISHING A REMEDY HAD BEEN SET.  THE COMMUNITY ALSO ASKED
FOR INFORMATION ON THE SCHEDULE AND PROTOCOL FOR THE PILOT AND FIELD TEST PROGRAM.

EPA AGREES WITH THESE CONCERNS AND INTENDS TO USE RCRA AUTHORITY TO INSTITUTE A SPECIFIC SCHEDULE OF PILOT
AND FIELD TESTS.  NEGOTIATIONS WITH UPRR ON THIS ISSUE ARE UNDER WAY, AND THE SCHEDULE IS EXPECTED TO BE IN
PLACE BY EARLY OCTOBER 1986.  ALTHOUGH EPA WILL NOT REQUIRE FURTHER REVISION OF THE PHASE III FS REPORT AT
THIS TIME, WE WILL REQUIRE SELECTION OF A MORE SPECIFIC PERMANENT AND FINAL REMEDY AFTER COMPLETION OF THE
PILOT AND FIELD TESTS.  THE SELECTION OF THE REMEDY WILL TAKE PLACE UNDER THE PROCEDURES OF DEVELOPING AND
ISSUING A RCRA POST-CLOSURE CARE PERMIT.  EPA INTENDS TO COORDINATE THE STEPS IN THIS PROCESS TO MAXIMIZE
OVERLAPPING STUDIES AND MINIMIZE THE OVERALL TIME REQUIRED TO REACH A CONCLUSION.

SOME SIGNIFICANT PUBLIC CONCERNS REMAIN UNRESOLVED, BUT WILL BE ADDRESSED UNDER RCRA AUTHORITY (SEE SECTIONS
D, K).  THESE CONCERNS PERTAIN TO TWO BASIC QUESTIONS:  TO WHAT LEVEL OF CONTAMINATION WILL EPA REQUIRE THE
SITE TO BE CLEANED AND HOW QUICKLY CAN THE CLEANUP PROCESS BE IMPLEMENTED.

EPA RECOGNIZES THESE CONCERNS AS THE MOST SIGNIFICANT FOR THE SITE AND HAS STATED FOR THE RECORD THAT EPA
WILL DETERMINE THE FINAL CLEANUP LEVELS DURING THE ISSUANCE PROCESS FOR THE RCRA POST-CLOSURE PERMIT.  IN OUR
DETERMINATION, WE WILL CONSIDER INPUT FROM VARIOUS SOURCES INCLUDING PUBLIC COMMENT ON THE DRAFT PERMIT. 



EPA'S BASIC POSITION IS THAT THE LEVELS WILL BE SET SUCH THAT THEY ASSURE THE PROTECTION OF PUBLIC HEALTH AND
THE ENVIRONMENT WITHIN A REASONABLE TIME PERIOD.

#OEL
G. CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE NCP GENERALLY REQUIRES THAT A FINAL REMEDY SELECTED UNDER CERCLA AUTHORITY ATTAIN OR EXCEED APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS THAT HAVE BEEN IDENTIFIED FOR THE SITE (40 CFR 300.68(I)(1)).  HOWEVER,
THE REMEDY SELECTED IN THIS DOCUMENT IS AN INTERIM REMEDY (FIRST OPERABLE UNIT), NOT A FINAL REMEDY. 
THEREFORE, AS PROVIDED FOR AT 40 CFR 300.68(I)(5)(I), THE NCP DOES NOT REQUIRE THAT THE REMEDY SELECTED
HEREIN MEET THE REQUIREMENTS DISCUSSED BELOW.

IN ACCORDANCE WITH THE CERCLA COMPLIANCE POLICY FOUND IN THE PREAMBLE TO THE REVISED NCP (50 FR 47946,
NOVEMBER 20, 1985), EPA HAS REVIEWED THE LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL
REQUIREMENTS FOR A FINAL SOLUTION AT THIS SITE, AND HAS DETERMINED THAT THE FOLLOWING WOULD BE SELECTED:

       - THE REQUIREMENTS OF THE RESOURCE CONSERVATION AND RECOVERY ACT, AS AMENDED, ESPECIALLY THE
         REQUIREMENTS OF SECTIONS 3008(H), 3004(U) AND 3004(U); AND THE REGULATIONS PROMULGATED AT 40 CFR
         PARTS 264 AND 265;

       - THE SAFE DRINKING WATER ACT (MAXIMUM CONCENTRATION LEVELS AT 40 CFR SECTION 141.11-141.16;
         RECOMMENDED CONCENTRATION LEVELS);

       - THE CLEAN WATER ACT AS AMENDED, ESPECIALLY THE REQUIREMENTS OF SECTIONS 301, 302, 303, 306, 307,
         309, 403 AND 404.

       EPA WOULD ALSO CONSIDER THE FOLLOWING STATE REQUIREMENTS:

       - THE WYOMING ENVIRONMENTAL QUALITY ACT - ARTICLE 3, STATUTE 35-11-301;

       - WYOMING WATER QUALITY RULES AND REGULATIONS, ESPECIALLY CHAPTERS 3, 4, 8, 9, AND 11, INCLUDING
         WYOMING'S GROUND WATER PROTECTION POLICY.

AFTER CONSIDERATION OF THESE POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS, EPA CONCLUDES
THAT THE SELECTED INTERIM REMEDY FOR THE LARAMIE TIE TREATING PLANT SITE IS FULLY CONSISTENT WITH THESE
REQUIREMENTS:

        1. EPA HAS LONG INTENDED THAT FINAL CLEANUP OF THE RCRA REGULATED UNIT AND THE ASSOCIATED
           CONTAMINATION BE IMPLEMENTED UNDER RCRA AUTHORITY.  THE 1984 AMENDMENTS HAVE EXPANDED RCRA
           JURISDICTION SIGNIFICANTLY, AND EPA IS MOVING TO STRICT, DIRECT APPLICATION OF RCRA REQUIREMENTS
           RATHER THAN THE NCP.  IN ADDITION, EVEN IF PORTIONS OF THE SITE WERE TO REMAIN UNDER CERCLA
           JURISDICTION FOR FINAL REMEDY, RCRA REQUIREMENTS WOULD STILL BE THE MOST APPROPRIATE FOR THE SITE.
           IN MANY INSTANCES, THE OLDER WASTES HAVE COMMINGLED WITH THE RCRA REGULATED WASTES, AND ARE ALSO
           AMENABLE TO TREATMENT THROUGH SIMILAR TECHNOLOGIES.

           BASED ON THE FINDINGS OF THE CERCLA RI/FS PROCESS, EPA CONCLUDES THAT ANY PERMANENT REMEDY FOR THE
           RCRA REGULATED AREAS (NOW THE ENTIRE SITE) WILL RELY ON THE CONTAMINANT ISOLATION SYSTEM AS A
           MEANS OF PREVENTING OFF-SITE MIGRATION OF CONTAMINANTS DURING IMPLEMENTATION.  THUS, THE CERCLA
           FIRST OPERABLE UNIT WILL BE CONSISTENT BOTH WITH FULL CLOSURE OF THE REGULATED UNIT AND WITH
           ANY POST-CLOSURE CORRECTIVE ACTIONS.

        2. IN COMPLIANCE WITH THE CLEAN WATER ACT, THE WYOMING ENVIRONMENTAL QUALITY ACT, AND ASSOCIATED
           REGULATIONS, UPRR HAS APPLIED FOR AND RECEIVED AN NPDES PERMIT (NO. WY-0032590, SIGNED MARCH 20,
           1986) FROM WY DEQ FOR THE DISCHARGE FROM THE WATER TREATING PLANT THAT IS PART OF THE CONTAMINANT
           ISOLATION SYSTEM. THE LIMITS IN THE PERMIT WERE DEVELOPED ON A FLOW-WEIGHTED/WATER QUALITY BASIS
           TO ASSURE THAT THE DISCHARGE WOULD NOT RESULT IN ANY VIOLATIONS OF WATER QUALITY STANDARDS FOR THE
           ADJACENT REACH OF THE LARAMIE RIVER.

        3. ON SEPTEMBER 13, 1985, U.S. ARMY CORPS OF ENGINEERS ISSUED TO UPRR A DREDGE AND FILL PERMIT
           PURSUANT TO SECTION 404 OF THE CLEAN WATER ACT TO AUTHORIZE THE RELOCATION OF ABOUT 3000 FEET OF
           THE LARAMIE RIVER BED ABOUT 150' FURTHER WEST FROM THE SITE. NEGOTIATIONS OVER THE PERMIT RESULTED
           IN A CONDITION THAT ANY WETLANDS THAT MIGHT BE FILLED IN DURING THE RECHANNELLING OPERATION MUST
           BE REPLACED.  UPRR HAS COMPLIED WITH THE CONDITIONS OF THE PERMIT.



#RA
H. RECOMMENDED ALTERNATIVE

      1. FIRST OPERABLE UNIT

         EPA IS SELECTING A SOURCE CONTROL INTERIM REMEDY (FIRST OPERABLE UNIT) PURSUANT TO 40 CFR SECTION
      300.68(C).  THIS REMEDY IS A CONTAMINANT ISOLATION SYSTEM DESIGNED TO MITIGATE OFF-SITE MOVEMENT OF
      CONTAMINATED GROUND WATER AND SURFACE SOILS DURING PLANNING AND IMPLEMENTATION OF MORE PERMANENT
      REMEDIES.  THE MAJOR COMPONENTS OF THE ISOLATION SYSTEM ARE:

       - RE-ALIGNMENT OF THE LARAMIE RIVER CHANNEL 150 FEET FURTHER WEST FROM THE SITE TO REDUCE CHANCES OF
         MIGRATION OF CONTAMINANTS TO THE RIVER; THIS ACTIVITY WAS COMPLETED IN THE FALL OF 1985;

       - A SOIL-BENTONITE SLURRY BARRIER WALL CONSTRUCTED THROUGH THE ALLUVIUM AND BEDROCK AROUND THE
         CONTAMINATED AREAS;

       - A REVERSE-GRADIENT GROUND WATER DRAINING AND PUMPING SYSTEM TO MITIGATE OFF-SITE SEEPING OF
         CONTAMINATED GROUND WATER THROUGH THE BARRIER WALL;

       - AN ACTIVATED CARBON WATER TREATMENT PLANT TO REMOVE CONTAMINANTS FROM THE GROUND WATER THAT IS
         WITHDRAWN FROM INSIDE THE BARRIER WALL; THE TREATED WATER WILL BE DISCHARGED TO THE LARAMIE RIVER
         UNDER THE AUTHORITY OF AN NPDES PERMIT; AND

       - A GROUND WATER MONITORING SYSTEM TO MEASURE THE EFFECTIVENESS AND INTEGRITY OF THE SYSTEM.

         EPA HAS DETERMINED THAT THE CONTAMINANT ISOLATION SYSTEM IS A COST-EFFECTIVE REMEDY IN ACCORDANCE
      WITH THE NCP AND IS CONSISTENT AND COMPATIBLE WITH ALL THE FINAL REMEDIES CONSIDERED.  THE OTHER SOURCE
      CONTROL SYSTEMS CONSIDERED IN THE EVALUATION OF ALTERNATIVES WERE NOT AS COST-EFFECTIVE AS THE SELECTED
      REMEDY.

         EPA STRESSES THAT THE CONTAMINANT ISOLATION SYSTEM SELECTED AS A FIRST OPERABLE UNIT IS NOT A FINAL
      REMEDY IN THAT IT DOES NOT PERMANENTLY ADDRESS THE MOST LIKELY POTENTIAL RISKS TO PUBLIC HEALTH,
      WELFARE, OR THE ENVIRONMENT.  MORE PERMANENT REMEDIAL ACTION WILL BE REQUIRED TO MINIMIZE THESE RISKS.

         EPA NOTES, HOWEVER, THAT THIS CONTAMINANT ISOLATION SYSTEM IS CONSISTENT WITH ANY PERMANENT REMEDY
      FOR THIS SITE.

         THE ESTIMATED COST OF THE SELECTED REMEDY IS AS FOLLOWS:

             CAPITAL EXPENSES:   $7,000,000
             ANNUAL O&M:             57,000
             PRESENT WORTH:      15,000,000.

      2. OTHER INTERIM REMEDIES:

         A. OTHER CONTAMINANT ISOLATION REMEDIES:

         THE FS DEVELOPED BY UPRR INCLUDES OTHER INTERIM REMEDIES UNDER THE CATEGORY OF SOURCE CONTROL
      CONTAMINANT ISOLATION TECHNIQUES.  THESE REMEDIES INCLUDE THE FOLLOWING:

        - CAPPING OF HIGHLY CONTAMINATED SURFACE SOILS (SUCH AS IN THE POND BOTTOM AREAS);

        - INSTITUTIONAL CONTROLS (DEED RESTRICTIONS) ON GROUND WATER USE AT THE SITE; AND

        - RELIANCE ON AN UPFLOW GRADIENT IN THE CHUGWATER AND SUNDANCE FORMATIONS.

        EPA IS NOT INCLUDING THESE OTHER INTERIM CONTAMINANT ISOLATION ALTERNATIVE REMEDIES IN ITS REMEDY
      SELECTED UNDER CERCLA FOR THE FOLLOWING REASONS:

        - THE CAPPING OF THE RCRA POND AREAS AND OTHER HIGHLY CONTAMINATED AREAS IS A PROCESS THAT CLEARLY
          FALLS UNDER RCRA JURISDICTION AT THIS SITE; UPRR HAS ALREADY SUBMITTED A CLOSURE PLAN FOR THE
          PONDS, AND THAT PLAN IS CURRENTLY UNDER REVIEW AT EPA AND HAS BEEN CIRCULATED FOR PUBLIC COMMENT.

        - UPRR DID NOT ADEQUATELY ADDRESS EPA CONCERNS THAT THE EFFECTIVENESS OF THE INSTITUTIONAL CONTROLS
          IDENTIFIED IN THE FS COULDN'T BE ASSURED; AND



        - UPRR PLACES UNDUE CONFIDENCE IN THE UPGRADIENT GROUND WATER FLOWS IN THE CHUGWATER AND SUNDANCE
          FORMATIONS; THOSE UPGRADIENT FLOWS ARE SLIGHT RATHER THAN STRONG, AND COULD BE INFLUENCED BY
          OFF-SITE PUMPING IN THE SUNDANCE FORMATION.

         B. PRIMARY OIL RECOVERY:

         AS DISCUSSED IN SECTION E-1-B OF THIS DOCUMENT, PRIMARY OIL RECOVERY IS CONSIDERED A LIKELY
      PRELIMINARY STEP BEFORE ANY OF THE FINAL REMEDIES THAT WOULD BE IMPLEMENTED AT THIS SITE.  HOWEVER, AS
      DISCUSSED ELSEWHERE IN THIS DOCUMENT (SECTIONS D, K), ALL FURTHER REMEDIES AT THIS SITE BEYOND THE
      SOURCE CONTROL FIRST OPERABLE UNIT WILL BE IMPLEMENTED UNDER RCRA AUTHORITY.

         C. PUMP AND TREAT MORRISON BEDROCK CONTAMINATION:

         THIS METHOD IS LISTED AS A FINAL REMEDY IN SECTION E, BUT COULD ALSO BE CONSIDERED AN INTERIM
      REMEDY.  BECAUSE THIS CONTAMINATION IS LOCATED OUTSIDE THE SOIL-BENTONITE SLURRY WALL, IT WILL LIKELY
      REQUIRE A DIFFERENT REMEDY FROM THE BULK OF THE CONTAMINATION THAT IS LOCATED INSIDE THE WALL.

      3. FINAL REMEDY

         EPA IS NOT, AT THIS TIME, SELECTING A FINAL REMEDY FOR CLEANUP OF CONTAMINATION AT THE UPRR LARAMIE
      TIE TREATING PLANT SITE.  THE RECORD DEVELOPED BY UPRR IN THE RI/FS PROCESS WAS NOT ADEQUATE TO SUPPORT
      SUCH A SELECTION.

         THE FINAL REMEDIAL ACTION BEST DOCUMENTED BY UPRR'S STUDIES TO DATE IS ON-SITE INCINERATION OF THE
      CONTAMINATED SOILS.  THIS IS THE ONLY REMEDY IDENTIFIED IN THE EVALUATION THAT HAS AN ESTABLISHED
      RECORD AS AN EFFECTIVE FINAL REMEDY.

         EPA HAS SERIOUS CONCERNS THAT THE EFFECTIVENESS OF ALL THE REMEDIES EVALUATED IN THE FS WAS NOT
      ADEQUATELY DEMONSTRATED.  EVEN IN THE CASE OF INCINERATION, EPA IS CONCERNED WITH SOME OF THE
      POSSIBLE SHORT TERM RISKS INVOLVED IN EXCAVATING AND MANAGING THE ON-SITE MATERIAL.

         EPA ACKNOWLEDGES THAT PERMANENT REMEDY FOR THE SITE WILL BE SELECTED UNDER RCRA RATHER THAN CERCLA
      AUTHORITY.  THE APPLICATION OF RCRA AUTHORITY TO THE ENTIRE SITE IS IMMINENT, AND THAT AUTHORITY WILL
      BE EXERCISED IN THE SHORT TERM THROUGH DEVELOPMENT AND IMPLEMENTATION OF PILOT AND FIELD SCALE-TESTS TO
      MEASURE THE EFFECTIVENESS OF TWO REMEDIES THAT HAVE SIGNIFICANT POTENTIAL AS A FINAL REMEDY, NAMELY
      FREE OIL RECOVERY AND IN-SITU BIORECLAMATION.

#OM
I. OPERATION AND MAINTENANCE (O&M)

UPRR HAS DEVELOPED BASIC OPERATION AND MAINTENANCE (O&M) PROCEDURES FOR THE SELECTED SOURCE CONTROL FIRST
OPERABLE UNIT, AS FOLLOWS:

       1. SOIL-BENTONITE SLURRY CUTOFF WALL:

          THE WALL WILL BE INSPECTED ON A WEEKLY BASIS BY THE SITE OPERATOR FOR EROSION, DAMAGE, AND VISIBLE
          CONTAMINATION.  EROSION WILL BE REPAIRED BY BACKFILLING AND RIP-RAP, IF REQUIRED, AND WALL DAMAGE
          WILL BE REPAIRED USING SOIL-BENTONITE, CEMENT-BENTONITE, OR OTHER IMPERMEABLE BARRIER MATERIAL.

       2. REVERSE GRADIENT WATER MANAGEMENT SYSTEM:

          MAINTENANCE OF THE WATER MANAGEMENT SYSTEM WILL INCLUDE ROUTINE EQUIPMENT CALIBRATION, MAINTENANCE
          FOR THE PUMP STATION COMPONENTS, AND PERIODIC CHECKS OF THE MANHOLES AND SUMPS.  EACH MANHOLE AND
          SUMP WILL BE CHECKED AT LEAST SEMI-ANNUALLY FOR UNOBSTRUCTED INLET FLOW AND THE PRESENCE OF OIL AND
          OR SEDIMENT. IF NECESSARY, DRAIN LINES, MANHOLES AND SUMPS WILL BE CLEANED.

       3. WATER TREATMENT SYSTEM:

          THE THREE CARBON COLUMNS WILL BE MONITORED FOR EVIDENCE OF CONTAMINANT BREAKTHROUGH BIWEEKLY.  AT
          THE FIRST SIGN OF PHENOL BREAKTHROUGH ON THE SECOND COLUMN, THE FIRST COLUMN WILL BE TAKEN OUT OF
          SERVICE, FILLED WITH VIRGIN CARBON, AND PLACED BACK IN SERVICE AS THE THIRD COLUMN.  THE EFFLUENT
          OF THE PRELIMINARY KLENSORB COLUMN WILL ALSO BE ANALYZED BIWEEKLY FOR OIL BREAKTHROUGH.  AN ON-LINE
          TURBIDITY METER WILL CONTINUOUSLY MONITOR THE INFLUENT TO THE KLENSORB COLUMN TO DETECT HIGH LEVELS
          OF OILS OR SUSPENDED SOLIDS.



       4. POST CONTAINMENT MONITORING PLAN, INCLUDING MONITORING OF:

          A.  THE NPDES DISCHARGES FROM THE NORTH AND SOUTH SUMPS;
          B.  ALLUVIAL WATER LEVELS INSIDE AND OUTSIDE THE SLURRY WALL;
          C.  BEDROCK WATER LEVEL AND WATER QUALITY (FIGURE I-1);
          D.  LARAMIE RIVER WATER QUALITY.

A MORE DETAILED O&M PLAN WILL BE DEVELOPED BY UPRR PURSUANT TO THE PROVISIONS OF THE CERCLA ADMINISTRATIVE
ORDER ON CONSENT AFTER APPROVAL OF THE FIRST OPERABLE UNIT.  THE LITIGATION SUSPENSION AGREEMENT WITH THE
STATE REQUIRES DEVELOPMENT OF AN O&M MANUAL BY THE TIME CONSTRUCTION OF THE SYSTEM IS 50% COMPLETE.

#SCH
J. SCHEDULE

SOME OF THE KEY MILESTONES FOR IMPLEMENTING THE SELECTED REMEDY HAVE ALREADY BEEN ACCOMPLISHED.  IN THE
SPRING OF 1986, UPRR INITIATED PLANNING AND DESIGN OF THE SLURRY WALL.  CONSTRUCTION OF THE WALL WAS
INITIATED IN JUNE 1986.

THE KEY FUTURE MILESTONES AND DATES FOR PROJECT IMPLEMENTATION OF THE CERCLA FIRST OPERABLE UNIT (CONTAMINANT
ISOLATION SYSTEM) ARE AS FOLLOWS:

             MILESTONE                                DATE

   APPROVE REMEDY (SIGN RECORD OF DECISION)   SEPTEMBER, 1986

   COMPLETE CONSTRUCTION OF CONTAMINANT       TO BE DECIDED PURSUANT TO
   ISOLATION SYSTEM                           PARAGRAPH 30 OF THE 1983
                                              CERCLA CONSENT ORDER (ABOUT
                                              APRIL 31, 1987).

#FA
K. FUTURE ACTIONS

AS NOTED PREVIOUSLY, THIS RECORD OF DECISION SELECTS ONLY A "FIRST OPERABLE UNIT" OR INTERIM PARTIAL REMEDY
FOR THE SITE.  EPA HAS DETERMINED THAT THE CONTAMINANT ISOLATION SYSTEM ALONE IS NOT ADEQUATE AS A PERMANENT
CLEANUP REMEDY AND WOULD NOT BE SUFFICIENT TO COMPLY WITH THE NCP.  EPA INTENDS THAT MORE PERMANENT AND
EFFECTIVE REMEDIES BE DEVELOPED AND IMPLEMENTED FOR THIS SITE.  EPA HAS ALSO DETERMINED THAT SOME OF THE
OTHER REMEDIES IDENTIFIED IN THE CERCLA FS NEED TO BE EVALUATED FURTHER THROUGH PILOT AND FIELD TESTS TO
MEASURE THEIR EFFECTIVENESS MORE THOROUGHLY.

AS ALSO NOTED EARLIER, EPA HAS DETERMINED TO APPLY RCRA AUTHORITIES RATHER THAN CERCLA FOR IMPLEMENTING FINAL
REMEDIAL ACTION AT THIS SITE. EPA IS CURRENTLY NEGOTIATING WITH UPRR ON THE DETAILS AND SCHEDULE OF THE PILOT
AND FIELD TEST PROGRAM TO ASSURE THE EFFECTIVENESS OF THE FINAL REMEDIES UNDER CONSIDERATION, AND THIS
PROGRAM (EXPECTED TO LAST ABOUT ONE YEAR) WILL BE INCLUDED IN A NEW RCRA ADMINISTRATIVE ORDER ON CONSENT. 
EPA ANTICIPATES THAT THESE NEGOTIATIONS WILL BE COMPLETED BY EARLY OCTOBER, 1986, AND THAT THE RCRA CONSENT
ORDER WILL SIGNED SOON THEREAFTER.  EPA ALSO ANTICIPATES THAT THE NEW RCRA ORDER WILL ALSO COVER DEVELOPMENT
AND IMPLEMENTATION OF FURTHER INTERIM REMEDIES, INCLUDING PRIMARY OIL RECOVERY AND/OR MORRISON BEDROCK GROUND
WATER TREATMENT IN PREPARATION FOR PERMANENT REMEDIAL ACTION.  THE CERCLA PROGRAM WILL BE INVOLVED IN THESE
NEGOTIATIONS AND PROGRAMS TO PROVIDE COMMENTS AND ENSURE CONTINUITY OF APPROACH.

SOMETIME DURING THE PILOT AND FIELD TEST PROGRAM, EPA WILL BE REQUESTING UPRR TO SUBMIT ITS POST-CLOSURE CARE
PLAN.  SUBMITTAL IS REQUIRED WITHIN 180 DAYS OF THE REQUEST FROM EPA.  EPA PLANS TO USE THE RESULTS OF THE
PILOT AND FIELD TESTS TO WHEN DEVELOPING THE REQUIREMENTS OF UPRR'S PERMIT FOR POST-CLOSURE CARE.

AS DISCUSSED IN SECTION C OF THIS DOCUMENT, SOME QUESTIONS REMAIN UNRESOLVED ABOUT OFF-SITE CONTAMINATION. 
THESE QUESTIONS SHOULD BE FULLY RESOLVED BEFORE FINAL SELECTION OF REMEDIES BY RCRA.



#TMA
TABLES, MEMORANDA, ATTACHMENTS

                                       TABLE C-2
                        SUMMARY OF SCENARIOS AND RISK PATHWAYS
                     FOR THE UPRR LARAMIE TIE TREATING PLANT SITE

         SOURCE                             SCENARIO/PATHWAY

   A. CONTAMINATED BEDROCK   1. INSTALLATION OF ON-SITE WELLS INTO
      GROUND WATER              CONTAMINATED FORMATIONS, USE OF
                                CONTAMINATED GROUND WATER FOR DRINKING
                                WATER, STOCK WATER, AGRICULTURAL,
                                INDUSTRIAL OR COMMERCIAL PURPOSES

                             2. MIGRATION OF CONTAMINATED GROUND WATER TO
                                OFFSITE RECEPTOR WELLS, USE OF CONTAMINATED
                                GROUND WATER FOR DRINKING WATER, STOCK
                                WATER, AGRICULTURAL, INDUSTRIAL OR
                                COMMERCIAL PURPOSES

   B. GROSS CONTAMINATION    1. USE OF CONTAMINATED ALLUVIAL GROUND WATER
      FOR
      IN ALLUVIUM AND           DRINKING WATER, STOCK WATER, AGRICULTURAL,
      UNDERLYING BEDROCK        INDUSTRIAL OR COMMERCIAL PURPOSES

                             2. SEEPAGE OF OILY WASTE TO LARAMIE RIVER:
                                 - TOXICITY TO AQUATIC LIFE;
                                 - CONTAMINANT BIOACCUMULATION IN FISH;
                                 - HUMAN CONSUMPTION OF FISH;
                                 - RECREATIONAL USE CONTACT, DIRECT HUMAN
                                   EXPOSURE (SWIMMING)

                             3. CONTAMINANTS SPREAD THROUGH BEDROCK
                                AQUIFERS, MIGRATE TO RECEPTOR WELLS, USE OF
                                CONTAMINATED BEDROCK GROUND WATER (A-1, A-2)

   C. CONTAMINATED           1. DIRECT CONTACT WITH OR INGESTION OF SOILS
      SURFACE SOILS             ON-SITE (FUTURE USE OR CLEANUP WORKER SCENARIO)

                             2. MIGRATION OF CONTAMINATED SURFACE SOILS
                                OFF-SITE THROUGH FLOOD AND/OR WIND EROSION:
                                - TRANSPORT TO THE LARAMIE RIVER, TOXICITY
                                  TO AQUATIC LIFE AND HUMAN HEALTH (B-2)
                                - DEPOSITED AS SURFACE SOILS OFF-SITE
                                  (GREENBELT OR OTHER RIVERSIDE AREAS),
                                  DIRECT HUMAN CONTACT FROM RECREATIONAL USE;
                                - AIR ENTRAINMENT OF CONTAMINATED SOIL
                                  PARTICLES OR ORGANIC VAPORS; DIRECT
                                  INHALATION, ABSORPTION OR INGESTION BY
                                  HUMANS OR ANIMALS;

                              3. LEACHING OF CONTAMINANTS FROM SURFACE
                                 SOILS TO ALLUVIUM AND/OR BEDROCK,
                                 CONTAMINATION OF ALLUVIAL, BEDROCK GROUND
                                 WATER (B-3).



                                       TABLE C-3
                         HEALTH EFFECTS OF CONTAMINANTS FOUND
                     AT THE UPRR LARAMIE TIE TREATING PLANT SITE

                             EPA
                          CARCINOGEN        POTENTIAL HEALTH
   PARAMETER               CATEGORY (A)    EFFECTS (REFERENCE)

   VOLATILES:
     BENZENE                 A  - HEADACHE, DIZZINESS, NAUSEA, CONVULSIONS,
                                   COMA, DEATH, BIRTH DEFECTS, CERTAIN
                                   FORMS OF LEUKEMIA, BLOOD DISORDERS,
                                   NERVOUS SYSTEM DEPRESSION, LIVER AND
                                   KIDNEY DAMAGE (1)
     TOLUENE                    - NERVOUS SYSTEM DEPRESSION, LIVER AND
                                   KIDNEY DAMAGE (2)

   METALS:
     ARSENIC                 A  - INTERFERES WITH CERTAIN METABOLIC
                                  PROCESSES (3)
     CHROMIUM (HEXAVALENT)   D

   POLYNUCLEAR AROMATICS:
     CREOSOTE                B1
     ACENAPHTHENE               - MUTAGENIC (4)
     ANTHRACENE                 - SKIN CARCINOGEN (MICE) (5), MUTAGEN (4)
     BENZO(A)ANTHRACENE      B2 - ANIMAL CARCINOGEN (5), MUTAGEN (4)
     BENZO(A)PYRENE          B2
     BENZO(B)FLUORANTHENE    B2 - CO-CARCINOGENIC DATA (1)
     BENZO(GHI)PERYLENE         - CO-CARCINOGENIC DATA (1)
     BENZO(K)FLUORANTHENE    D
     CHRYSENE                B2 - CO-CARCINOGEN (1)
     DIBENZO(A,H)ANTHRACENE  B2 - TUMORIGEN (5)
     FLUORANTHENE               - CO-CARCINOGEN (WITH PYRENE) (4)
     INDENO(1,2,3-CD)PYRENE  C  - CO-CARCINOGEN OR INITIATOR WITH NEGATIVE
                                  CARCINOGENS OR IN-VIVO MUTAGEN (1)
     NAPHTHALENE                - INHIBITOR (4)
     1,2-METHYL NAPHTHALENE     - INHIBITORS (4)
     PHENANTHRENE            D
     PYRENE                     - CO-CARCINOGEN (WITH FLUORANTHENE) AND
                                  MUTAGEN (4), CO-CARCINOGEN OR INITIATOR
                                  WITH NEGATIVE CARCINOGEN OR IN-VIVO
                                  MUTAGEN (1)

   PHENOLS:
     PENTACHLOROPHENOL          - TERATOGEN, TOXICITY (4)

   CHLORINATED DIBENZODIOXINS:
     TETRA-     (NOT FOUND)  B
     PENTA-     (NOT FOUND)  B (B)
     HEXA-                   B (B)
     HEPTA-                  B (B)
     OCTA-                   B (B)



   KEY:

   A - EPA CARCINOGEN CATEGORY EXPLANATIONS:

       A   HUMAN CARCINOGEN - SUFFICIENT EVIDENCE FROM EPIDEMIOLOGICAL
           STUDIES TO SUPPORT A CAUSAL ASSOCIATION BETWEEN EXPOSURE AND CANCER

       B1  PROBABLE HUMAN CARCINOGEN - LIMITED EVIDENCE OF CARCINOGENICITY
           IN HUMANS FROM EPIDEMIOLOGICAL STUDIES

       B2  PROBABLE HUMAN CARCINOGEN - SUFFICIENT EVIDENCE OF
           CARCINOGENICITY IN ANIMALS, INADEQUATE EVIDENCE OF
           CARCINOGENICITY IN HUMANS

       C   POSSIBLE HUMAN CARCINOGEN - LIMITED EVIDENCE OF CARCINOGENICITY
           IN ANIMALS

       D   NOT CLASSIFIED - INADEQUATE EVIDENCE OF CARCINOGENICITY IN ANIMALS

       E   NO EVIDENCE OF CARCINOGENICITY IN HUMANS - NO EVIDENCE FOR
           CARCINOGENICITY IN AT LEAST TWO ADEQUATE ANIMAL TESTS OR IN BOTH
           EPIDEMIOLOGICAL AND ANIMAL STUDIES

   B - CDD CARCINOGENICITIES BASED ON EQUIVALENCE FACTORS RELATIVE TO 2378 TCDD

   REFERENCES:

   (1) - AN EXPOSURE AND RISK ASSESSMENT FOR BENZO(A)PYRENE AND OTHER
         POLYCYCLIC AROMATIC HYDROCARBONS, VOLUME 1. SUMMARY,
         EPA-440/4-85-020, JULY 1982

   (2) - AMBIENT WATER QUALITY CRITERIA FOR TOLUENE, U.S. EPA, WASHINGTON,
         D C., EPA-440/5-80-075, OCTOBER 1980

   (3) - HEALTH ASSESSMENT DOCUMENT FOR INORGANIC ARSENIC, U.S. EPA,
         WASHINGTON, D.C., EPA-600/8-83-021F, MARCH 1984

   (4) - WOOD PRESERVATIVE PESTICIDES, CREOSOTE, PENTACHLOROPHENOL AND THE
         INORGANIC ARSENICALS (WOOD USES) POSITION DOCUMENT 2/3, U.S. EPA,
         WASHINGTON, D.C., PB82-229956, MARCH 1982

   (5) - HEALTH EFFECTS OF RISK-ASSESSMENT CATEGORIES, C.F. CRAMER, ET AL.,
         BROOKHAVEN NATIONAL LABORATORY, OCTOBER 1983.



                                  TABLE C-4
         EPA STANDARDS FOR CONTAMINANTS FOUND AT THE UPRR LARAMIE
                          TIE TREATING PLANT SITE

                                           10-6
                    EPA AMBIENT WATER     CANCER
                     QUALITY CRITERIA      RISK
   PARAMETER                  DRINKING   LEVEL (A)             LEVELS OF
                    DRINKING    WATER       FOR               CONTAMINANT
                     WATER    + AQUATIC  DRINKING   PROPOSED      AT
                      ONLY    ORGANISMS   WATER       RMCL     UPRR SITE
              UNITS:  UG/L      UG/L       UG/L       UG/L        UG/L

   VOLATILES:

    BENZENE           0.66      0 67       0.78          0        ND-0.65
    TOLUENE           10,800    14,300                2000        ND-18

   METALS:

    ARSENIC           0.0022    0.0025     0.0028       50        0-35
    CHROMIUM (HEX)    50        50                     120        5-29
    COPPER            1000      1000                  1300        10-40

   POLYNUCLEAR AROMATICS:

    ACENAPHTHENE      20        20                                ND-6700
    BENZO(A)PYRENE    0.0029    0.0031     0.0029                 ND-960
    FLUORANTHENE      188       42                                0-8700

   PHENOLS:

    PHENOL            3500      3500                              ND-102
    PENTACHLOROPHENOL   30 (B)  1010                  0.22        ND-6500
    2,4-DIMETHYLPHENOL 400       400                              ND-5

   NOTES:

   (A) - 10-6 RISK LEVEL ASSUMES 70 KG ADULT DRINKING 2 LITERS OF WATER
         PER DAY

   (B) - PENTACHLOROPHENOL STANDARD BASED ON ODOR.



                                       TABLE E-1
                          SUMMARY OF ALTERNATIVES EVALUATION

   ALTERNATIVE                                         CRITERIA
                                              A   B   C   D   E   F   G
   NO FURTHER ACTION                          N   N   N   N   0   0   0

   INTERIM REMEDIES
       CONTAMINANT ISOLATION                  1   2   2   2   2   1   1 (N)
       PRIMARY OIL RECOVERY                   2   1   1   2   2   1   1 (N)

   PERMANENT REMEDIES
       IN-SITU SOLIDIFICATION                 1   1   0   1   1   1   1
       ENHANCED OIL RECOVERY/IN-SITU SOIL     2   2   1   1   2   1   1
         WASHING
       BIORECLAMATION                         2   1   1   1   2   1   1
       PUMP AND TREAT BEDROCK GROUND WATER    2   2   2   1   2   1   1

       EXCAVATION/SOIL WASHING                1   1   1   1   1   1   1
       EXCAVATION/ON-SITE INCINERATION        2   2   2   1   1   2   2
       EXCAVATION/OFF-SITE-ON-SITE LAND       2   1   1   1   1   1   1
         TREATMENT

   CRITERIA:

   A - PROVEN TECHNOLOGY WITH POTENTIAL TO TREAT THIS TYPE OF WASTE

   B - DEMONSTRATED RELIABILITY

   C - TECHNICAL FEASIBILITY AT THE LARAMIE SITE

   D - COST EFFECTIVE

   E - MITIGATES SHORT TERM ENVIRONMENTAL RISKS AT THE LARAMIE SITE

   F - MITIGATES LONG TERM ENVIRONMENTAL RISKS AT THE LARAMIE SITE

   G - MEETS APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

   RATINGS:

   0 - FAILS TO MEET CRITERION
   1 - MAY MEET CRITERION PARTIALLY, MAY HAVE SOME UNKNOWNS
   2 - MEETS CRITERION
   N - NOT APPLICABLE.



                                  TABLE E-2
                         SUMMARY OF COST EVALUATIONS

                                                COSTS (IN MILLIONS OF $)
                                                         ANNUAL  PRESENT
   ALTERNATIVE                                  CAPITAL   O&M     WORTH

   NO FURTHER ACTION                               0        0       0

   INTERIM REMEDIES:
      CONTAMINANT ISOLATION                        7.5      0.57    15 A
      PRIMARY OIL RECOVERY                         9.6      0.75    13 C

   PERMANENT REMEDIES
      IN-SITU SOLIDIFICATION                       NOT COMPUTED
      ENHANCED OIL RECOVERY/IN-SITU SOIL WASHING   1.5     2.1      11 A
      BIORECLAMATION                               3.8     1.2      11 B,C
      PUMP AND TREAT BEDROCK GROUND WATER          NOT COMPUTED

      EXCAVATION/SOIL WASHING                      8.2     15
      EXCAVATION/ON-SITE INCINERATION              78      32       150
      EXCAVATION/OFF-SITE LAND TREATMENT           8.4      8.1      38
                /ON-SITE LAND TREATMENT            1.1      0.46     6.7

   NOTES:

      COSTS DO NOT INCLUDE PRE-1986 EXPENDITURES OF $6,000,000

      CAPITAL AND O&M COSTS FROM UPRR FS (BY CH2MHILL); PRESENT WORTH COSTS
      FROM TABLE 6-21, ADJUSTED TO REFLECT ONLY COSTS FOR EACH PARTICULAR
      REMEDY:

         A - $6,000,000 SUBTRACTED FOR PRE-1986 COSTS
         B - $11,900,000 SUBTRACTED FOR PRIMARY OIL RECOVERY
         C - $17,500,000 SUBTRACTED FOR PRE-1986 COSTS AND CONTAMINANT ISOLATION.


